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to solve a problem that will 
stagger even the inventive brain of that (pre- 
sumably) highly advanced era—that of devis- 
ing a new set of fairy tales. We have about 
caught up to the old set. We no longer need 
to rub Aladdin’s lamp to rush along over the 
land with the speed of the hurricane, to fly 
through the air, to plunge under and explore 
the sea, to talk to the hither side of the earth 
or to summon a whole operatic troupe for our 
private benefit or even listen to a departed 
singer. Last week Mr. Frank A. Vanderlip, 
president of the National City Bank of New 
York, in an address before the representatives 
of electrical interests at Association Island, 
added another chapter to our twentieth-century 
real fairy tales. Two billion dollars, he stated, 
could be invested with profit in the electrical 
industry of the United States alone in the next 
five years—an amount equal to $8,000,000 of 
fresh capital per week. And lest it be thought 
that he was romancing, he promptly pointed 
out that no more was needed than a grasp of 
present-day statistics, compared with those of 
five or ten years ago, to give the basis for 
such an estimate. Moreover, going a step 
farther, he showed that past statistics indi- 
cated that the railroads will likely need $4,000,- 
000,000 in the next five years, and the States 
and municipalities $1,500,000,000 more, so that 
these three fields alone will absorb between 
$7,000,000,000 and $8,000,000,000 between now 
and the end of 1918. When to this sum is 
added the needs of industry in general the 
figures are truly staggering. After a few 
moments’ reflection of these estimates one 
cannot but feel that the day of romancing 
with figures is past. 


Mr. Vanderlip 
on Regulation 


The figures quoted by Mr. 
Vanderlip, as above noted, 
served merely as an intro- 
duction to a discussion of the financial situa- 
tion which the electrical industry faces, and 
the effect on that industry of public-utility reg- 
ulation. “The newly organized public service 
commissions,” he said, “recognizing the mo- 
nopoly character of the [electrical] business, 
are guarding it from useless and venal compe- 
tition, as they are also guarding the investor 
from too free capital issues by the optimistic 
developer or the enthusiastic promoter. We 
are a long way from having either uniform or 
satisfactory administration of public service 
commissions, it is true, _. but I think no 
one will deny that the securities of public serv- 
ice corporations are sounder and their future 
more secure, on the whole, because of the ten- 
dency to place the affairs of these corporations 
under the control of public-service commis- 
sions. .I believe the highest, duty that you 
men who are managing great public-service 
corporations owe to the business in which you 
are engaged lies in the clear recognition by 
you of the true public-service character of this 
business and in meeting honestly, intelligently, 
and freely the proper demands that the public 
makes upon you.” While these views, even 
as coming from high financial authority, are 
not new, they are worthy of repetition if for 
no other reason than that they indicate the 
optimism of financial interests in the face of 
regulation that is still chaotic, uncertain and 
sometimes unduly onerous. , 


Lexington Avenue subway 
under the Harlem River, New York, again 
calls attention to a method that should be- 
come increasingly more important in subaque- 
ous tunneling work because of its decided ad- 
vantages, where applicable, over the shield 
system. It has been used successfully in a 
number of tunnels, notably that of the Michi- 
gan Central Railroad. at Detroit. Until re- 
cently no other method of subaqueous tunnel- 
ing was used to any great extent except the 
shield system, which is not only a slow process, 
but involves the use of compressed air, con- 
stantly subjecting the workers to great danger. 
In the method used last week in the Harlem 
River four sectional steel shells were built 
and connected together on shore, launched and 
then sunk to a bed carefully prepared in ad- 
vance by divers. The methods have been so 
well developed that the work proceeds with 
expedition and certainty, at the same time 
eliminating the dangerous conditions inevitably 
connected with compressed-air work. By this 


‘method the tunnel may have practically un- 


limited dimensions, including great width; 
moreover, there is very little obstruction to 
navigation, and finally the cost is considerably 
less than that of shield tunneling. The im- 
portant engineering feature of the method is 
the high degree of skill with which a very sim- 
ple and inexpensive pneumatic-control system 
has been applied to the sinking of the enormous 
steel shells. By it a mass weighing many 
thousands of tons can be rapidly handled solely 
by the manipulation of ordinary inlet and out- 
let valves, regulating its buoyancy with such 
delicacy that all of the movements are regular 
and deliberate. Plunging and violent displace- 
ment are eliminated and the final movements 
of many feet or the fraction of an inch are 
quickly and certainly accomplished by ordinary 
hoisting engines exerting a stress of only a 
few thousand pounds. 


Surge Tanks 
on Penstocks 


In the design of high-head 
plants with long conduits 
precautions must be taken 
to safeguard against damage by water ham- 
mer. Various mechanical appliances for ab- 
sorbing shocks due to such surges have been 
proposed, but few are of any practical value. 
Those which really are worth while offer 
mathematical problems of such difficulty that 
few engineers are able to design them. One 
device which on account of its apparent sim- 
plicity has been widely applied is the simple 
surge tank; but engineers have learned in 
many cases that it fails to relieve the surges 
and might better have been omitted entirely. 
Surge tanks have, therefore, been the subject 
of very careful analysis, resulting in com- 
plicated formule, some of which are not worth 
the paper on which they are written. Many 
designers hold that the only way of determin- 
ing the proper dimensions of a surge tank and 
the effect on the surges is to figure out labo- 
riously what takes place in the tank. The 
pressure results when plotted will show the 
wave action in the chamber, the draft velocity, 
the conduit velocity, the hydraulic gradient, 
etc. Should the waves show a tendency to in- 
crease, a new dimension of tank must be as- 
sumed and the calculations repeated. As this 
method requires a great amount of work, sev- 


“damped.” Among these types are the differ- 
ential tanks, the pressure chamber with an air 
cushion and the double tank. One of the sim- 
pler types is that developed by Prof. F. W. 
Durand, in which a funnel-shaped chamber is 
used to dampen the oscillations with a force 
varying as the square of the velocity. A surge 
chamber of this type and of large size has 
been built for the San Francisquito power sta- 
tion, as described on page 299. The funnel 
was first designed as an elliptic paraboloid, but 
later, for construction reasons, the shape was 
changed to the frustum of a cone, with a 
cylindrical section above it, so designed as to 
have the same cubical capacity between the 
extreme ranges of water level as the parabo- 
loid. Hydraulic engineers will be much in- 
terested in the operation of the tank, and the 
engineers of the Los Angeles aqueduct can be 
of service to the profession by giving full pub- 
licity to the results. 


In a recent editorial the New 
York “Times” commented as 
follows on engineering work: 
“There is a dearth of engineers and there is 
a mighty good livelihood awaiting those who 
enter this profession. Other professions are 
overcrowded. We should think that young 
men about to enter college would consider 
seriously the opportunities of engineering.” 
As was to be expected, these views were 
promptly characterized as erroneous by read- 
ers of the paper. Unfortunately there is still 
much misconception as to the opportunities in 
engineering work, and especially as to the 
monetary returns, though it is less pronounce 
than it was ten years ago. Then the air was 
full of tales of the remarkable future in en- 
gineering and technical schools were swamped 
with young men who had picked an engineer- 
ing career not because they had an aptitude 
for the work but because in very many cases 
they had no special tastes for any line and 
chose the one apparently offering the most al- 
luring financial inducements. They were 
caught by the lure of gold and became square 
pegs in round holes. The situation is chang- 
ing, not only because the truth as to engineer- 
ing prospects is better known but because the 
“business” courses have come into prominence 
and are believed to be a more direct route to 
captaincies in industry and commerce. The 
truth is that an engineering career must be 
selected as one would choose law, or medicine, 
or the ministry, or teaching—not for financial 
reasons but because of aptitude and liking for 
the work. To those who select it for these 
reasons there are good opportunities—but the 
boy whose eye is covered by the dollar and 
who has no sincere interest in things mechan- 
ical will be sure to fall into the ranks of the 
discontented if a kind Providence does not 
guide him into some non-technical allied line..- 
If his chief aim in life is a-monetary reward 
he must select some other profession than en- 
gineering. Yet, in one respect, the “Times” 
editorial was correct, for even the misfit can, 
and generally does, earn a “mighty good live- 
lihood.” That will be disputed, of course to 
the extent that there is difference of opinion 
as to what constitutes a “mighty good liveli- 
hood.” If the returns of men in financial life 
are taken as the standard, the statement is 
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wrong; but for men of sobriety, reliability and 
application, with a taste for engineering work, 
the financial returns and the opportunity to 
branch out in the often more renumerative 
fields of contracting, manufacturing and busi- 
ness fully justify the statement made in the 
“Times.” 


Railway-Valuation Maps 


The objections raised by the railroads to 
the Interstate Commerce Commission’s ten- 
tative draft of specifications for maps and 
profiles for the railroad valuation, as outlined 
on page 292, prepared as they were by high 
engineering and right-of-way officials of the 
railroads, leave little room for argument. It is 
not strange that the commission, foreseeing 
the vast amount of work necessary in picking 
the information off the best of maps, should 
desire uniformity and great durability. Never- 
theless, the valuation at best will be very ex- 
pensive to the railroads, and the expense 
should be. minimized wherever possible. In 
drawings this would be accomplished by ac- 
cepting blueprints or negatives of existing 
maps. As to standards in drafting, it is doubt- 
ful whether rigid enforcement is feasible. On 
some small roads real draftsmanship is rare. 
Such improvements as are made are guided 
by rough sketch plans, or they even proceed 
without any plans at all. From these roads the 
commission will probably have to take what it 
can get in the way of draftsmanship and ad- 
herence to standards. Other roads, large and 
progressive, probably have on hand maps and 
profiles containing just the information needed, 
though naturally no two roads will keep it in 
exactly the same shape. With regard to the 
supplying of tracings, the difficulty of keeping 
up to date duplicate tracings, one in the chief 
engineer’s office and one on file with the com- 
mission, seems worthy of serious thought. 
The railroad office has plenty of trouble keep- 
ing its own maps up to date. Most of the ordi- 
nary changes could not be described by letter, 
and many of them could not be clearly indi- 
cated on blueprints for transcribing to the 
duplicate tracings. The only sure way would 
be to send the duplicates to the railroad for 
each correction, even though this would be 
courting their damage or loss. Even disre- 
garding the difference in cost, it would seem 
that a succession of prints on good durable 
paper or cloth, carefully made to minimize the 
distortion, would furnish a better record of 
any railroad active in improvement work than 
tracings requiring constant revision. 


Will-o’-the-Wisp in Garbage Dis- 
posal Again 


Returning from the non-moisture laden at- 
mosphere of Colorado, Dr. Willis O. Nance, 
chairman of the health committee of the Chi- 
cago City Council, brings with him the idea 
that garbage in Chicago may yet yield an in- 
come to the city by disposing of it to hogs in 
the outlying districts. Denver’s garbage, col- 
lected tri-weekly in metal boxes and sterilized, 
is fed by the Hog Growers’ Association at a 
farm 3 miles from the city limits. About 
seventy-five hogs are required per ton of gar- 
bage. For the 2,250,000 population of Chicago 
the size of farm necessary to care for the re. 
quired number of hogs rather staggers one, to 
say nothing of the problem of keeping the 
animals free from cholera, a problem the Iowa 
farmer with all the serums extant finds almost 
insurmountable. 

No doubt the existing reduction plant which 
the city has just bargained to buy does look 


like a white elephant to the officials about to 
undertake its operation, but in looking around 
for alternatives it would seem rather non- 
sensical even to propose hog-feeding which 
has recently been condemned so severely by 
the courts in Los Angeles. In some of the 
smaller New England towns garbage is suc- 
cessfully fed to hogs, but few cities of more 
than 50,000 population have found it a satis- 
factory method. Denver’s is an isolated case 
because of the particularly favorable climatic 
conditions; the brilliant sterilizing sunshine 
and the dry atmosphere take up the moisture- 
laden odors with avidity. Sparsely settled dis- 
tricts around Chicago are not so plentiful as in 
the environs of Denver. 

As the Engineering Record has often re- 
peated, Chicago can only hope for a reason- 
able solution of this troublesome problem by 
an intensive study of the local situation. The 
success of the new percolating plant at Col- 
umbus, Ohio, for example, as reported in this 
journal Aug. 23, page 221, does not neces- 
sarily augur success for the method in Chi- 
cago. The income at Columbus for 1912 was 
quite materially increased by the percolating 
plant which cost $20,000, but recovered grease 
to the value of nearly $17,000. Whether there 
is sufficient grease in the garbage of Chicago, 
without the rich hotel wastes now sold to 


private scavengers, to make it pay to build ad-" 


ditional means for its extraction is clearly a 
local problem to be solved only after close 
study. The committee recently appointed to 
solve this vexing question, involving public 
health as well as intricz*e engineering details, 
has in hand a problem of no mean proportions. 


Diesel-Electric Drive for Ships 


The propulsion of ships has been the subject 
of interesting experimentation in the last dec- 
ade. From the triple-expansion steam engine 
to the steam turbine was a notab‘e step, but 
following it closely’ were the application of 
Diesel engines, then the use of the electric 
drive with current supplied by turbine-driven 
generators and now the electric drive taking 
current from Diesel-engine sets. A ship, the 
Tynemount, with the last type of propulsion, is 
now being built for a Canadian vessel which 
will ply on the Great Lakes.. The Diesel- 
engine drive has very special advantages for 
a vessel in this service, since the short naviga- 
tion season demands the utmost carrying ca- 
pacity,-and designers have already gone to 
the limits in hull design imposed by the neces- 
sities of lock navigation. The possibilities of 
using a producer-gas plant and engine were 
also investigated, but the idea was abandoned 
owing to its doubtful reliability, uncertain re- 
versing and high speeds. 

While the use of direct Diesel-engine drive 
is apparently working out satisfactorily, judg- 
ing by recent reports—in the Christian X of 
the Hamburg-American fleet, in the Monte 
Penedo and a number of other vessels—there 
are objections to it of the character that led 
to the suggestion of electric drive in connec- 
tion with the steam turbine. In a word, the 
requirements of ship propulsion necessitate 
changes in both the Diesel engine and the 
steam turbine which deprive them of the ad- 
vantages which are their chief recommenda- 
tion. In discussing the matter some time ago 
before the Institution of Naval Architects, in 
England, Messrs. John Reid and H. A. Mavor 
pointed out that in order to get the low- 
propeller speeds desirable for slow-speed cargo 
vessels, important advantages of the normal 
Diesel engine, such as high speed, low weight 
and moderate over-all dimensions, have been 


sacrificed, while the necessity for fitting a re- 
versing gear on the engine itself required the 
use of compressed air—an addition of a 
troublesome and expensive nature. Moreover, 
the Diesel engine is a far more delicate piece 
of apparatus than the steam engine, and, there- 
fore, not well fitted to take the latter’s place 
direct on the propeller shaft. The governor 
action in a seaway tends to interfere with uni- 
form operation—a factor essential for good 
performance—and the periodic interference in- 
evitably leads to trouble. 

In the new design the aim is to put the 
Diesel engine back to its normal work—run- 
ning continuously at high speed—by removing 
it from the direct influence of the propeller 
and from the uneven loading and vibration in- 
cidental to the direct drive. In the Canadian 
ship there are two 300-hp Diesel electric units. 
Contrary to expectation, alternating current is 
used, the difficulties as to speed regulation 
being overcome by the use of more than one 
frequency applied to each motor. The cur- 
rents of different frequency will be carried in 
independent circuits, the magnetic systems 
being entirely independent but operating upon 
a common rotor, so that their mechanical ef- 
fects can be superposed and the power trans- 
mitted in the separate circuits combined to pro- 
duce the required mechanical effect. ; 

With the Jupiter of the U. S. Navy in 
commission, in which electric motors on the 
shafts take current from turbo-generator sets, 
the relative merits of the two methods can be 
compared on a practical basis; moreover, com- 
parison will be possible between the direct 
Diesel and the Diesel-electric drive. The re- 
sults will certainly be worthy of careful study. 


Erroneous Statements Regarding the 
Hetch Hetchy Project 


The passage by the House of Representa- 
tives of the Raker bill granting certain rights- 
of-way in the Yosemite National Park to San 
Francisco has served to give the campaign 
against the measure a rabid turn. The re- 
markable vote of 183 to 43 in favor of the 
measure shows that the House was apprecia- 
tive of the technical and other evidence in 
favor of the bill and of the weakness of the 
objections of the “nature lovers.” It is ap- 
parent, however, that the destructive cam- 
paign will be waged now with redoubled en- 
ergy and that Senators and the President will 
have to withstand clamors compared with 
which the protests to the House were but the 
first mutterings of a storm. 

Undoubtedly the opponents of the Hetch 
Hetchy bill are sincere, but they have allowed 
their enthusiasm and almost hysterical excite- 
ment to carry them into the most exaggerated 
statements. For example, an open letter re- 
cently sent out by Mr. Robert Underwood 
Johnson, of New York, and quoted in the 
New York “Evening Sun,” says that San Fran- 
cisco is trying “to obtain from the Govern- 
ment the gift of the wonderful Hetch Hetchy 
valley” and that the city is “endeavoring to 
rush through a drastic measure that would 
turn over to the city 500 sq. miles—half your 
national park.” In other statements the claim 
has been made that the use of Hetch Hetchy 
for the water supply of San Francisco will 
doom to aridness forever thousands of acres 
of land and that the beauty of the park and its 
accessibility to tourists will be destroyed. 
Were it not that the matter is thus misrepre- 
sented the country over and printed in news- 
papers which do not inform themselves as to 
the facts the ravings would deserve to be left 
unnoticed. Under the circumstances, however, 
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it is well to consider some of the facts bearing 
on the case. 

The articles, editorials and letters opposing 
the Raker bill do not take into account that 


_the greater part of the land required for the 


development, including the most important of 
all, the floor of the Hetch Hetchy valley, is 
owned by the city of San Francisco, and while 
it is surrounded by the park, it is not part of 
the park for the reason that title to it has 
been granted by the Government to ranchers 
while it was part of the public domain and be- 
fore the boundaries of the Yosemite National 
Park had been extended 15 miles to include it. 
These titles were long ago acquired by the city 
of San Francisco with the object of utilizing the 
valley for water supply purposes. In a similar 
way the city long ago filed on and acquired 
title to the necessary water rights. It has 
spent many hundreds of thousands of dollars 
in acquiring the needed lands. 

It has been feared by some that the use of 
the water in San Francisco would reduce the 
area of land in the San Joaquin valley that 
could ultimately be irrigated. It must be re- 
inembered that the city of San Francisco can- 
not interfere with any existing irrigation right, 
and that no act of Congress would change its 
position in this respect. The construction of 
a great reservoir on a wonderful, natural site 
will serve to permit flood waters now going 
uselessly down the river to be held and made 
available when needed. The flows from melt- 
ing snow in spring, in excess of irrigation re- 
quirements, will be stored to furnish water 
to San Francisco al) the year round, and this 
will be done without taking any water to which 
irrigators have just right, or which they could 
use without the construction of a great storage 
reservoir for which there are no opportunities 
helow the boundaries of the national park. 
The only way in which more land could ulti- 
mately be irrigated than under the proposed 
plan would be to allow the construction of the 
Hetch Hetchy dam for irrigation purposes 
alone instead of for water supply. In other 
words, the valley on irrigation considerations 
alone would eventually be turned into a reser- 
voir. 

There are those who believe that the Hetch 
Hetchy dam must ultimately be built in any 
event. The water now going uselessly to 
waste that can be conserved and made avail- 
able by it will have so great a value for water 
supply, for water power and for irrigation, 
and the advantages of its construction from 
every standpoint—eyen from the standpoint of 
the beauty and uséfulness of the park—are so 
great that tliey believe that it is bound to be 
built. As the city of San Trancisco legally 
filed on the rights to build and use this reser- 
voir twelve years ago, and has the undisputed 
first right to it, the question as to who shall 
have the reservoir should be easily settled. 

It has also been frequently and erroneously 
alleged that visitors would be excluded from 
that part of the park near and above the water- 
works. Instead of this it is proposed to wel- 
come them, giving them good roads where now 
there are only bad trails, and many added 
facilities that will come with and grow out 
of the construction work, which will make ac- 


_cessible to visitors interesting regions now 


reached with difficulty, and for that reason 
seldom visited. 

The streams and lakes of the Yosemite 
Park are large elements in its beauty and at- 
tractiveness. They have a value that cannot 
he easily realized by those who only know 
climates of more abundant rainfall. Adding 
a new lake, larger and more beautiful than any 
natural lake in the park, will add to its beauty. 
It is only necessary to contemplate the reverse 


proposition to realize this. What, for example, 
would be said if it were proposed to drain 
Lake Tahoe and convert its bottom into mead- 
ows and ranches? Flooding the Hetch Hetchy 
valley will not detract in any degree from its 
beauty, but, on the other hand, will add a new 
beauty, a new point of interest and a new 
center for camping that will increase the use- 
fulness of the park. 


Preparation for Public-Utility Regu- 
lation 


A paper read by Mr. William J. Norton, 
secretary of the rate research committee of the 
National Electric Light Association, before the 
Michigan section of that association some 
weeks ago suggests the necessity of a prelim- 
inary preparatory period of regulation for 
public utilities before complete regulation is 
imposed. The ideas underlying the suggestion 
are that the utilities were developed under con- 
ditions laid down or permitted by the public 
different from those which the public now seeks 
to impose and that the companies need a period 
in which they can adjust themselves, with 
reasonable protection of their properties and 
securities, to the altered conditions. 

Formerly although a perfunctory form of 
approval was given to issues of securities in 
some sections of the country, most of the States 
let the companies have a free hand in capital- 
ization. They also let the companies make 
their own agreements as to rates with the 
municipalities served; and the motive of the 
municipalities, at any rate in the early days, 
was to avoid the exaction of any terms which 
would so frighten the capitalists who were con- 
sidering investment that the negotiations would 
be abandoned. In other words, the municipal- 
ities wanted the service so badly that they 
were not particular as to the terms on which it 
was to be had. These conditions permitted 
companies in some cases to fix terms which 
were unduly onerous to the public, and fre- 
quently adroit advantage was taken of the 
possibilities thus discerned by the controlling 
bankers. However, notwithstanding the exe- 
cution of franchise contracts permitting high 
rates for heat and light, for instance, the 
management of many companies passed from 
the hands of the early promoters to able, ex- 
perienced, technical officials, who introduced 
reforms in all departments. Important among 
the improvements effected was the reduction 
of rates to a point where they would stimulate 
rather than discourage business. It is true that 
this movement was actuated by shrewd busi- 
ness motives, but it was also a pure economic 
movement of that character which promotes 
the interest of the public equally with the in- 
terest of the company. 

The proportion of public-service companies 
that managed their affairs prudently was not 
large enough to fix the characteristic behavior 
of the entire body of companies, and loose or 
worse financial practice began to grow. These 
brought about the present era of regulation. 
Some of the practices which led to greatly in- 
flated capitalization, as compared with the 
value of the property which actually contrib- 
uted to the usefulness of the plant at a given 
time, had their origin in part in that rapid 
progress of the art which made it necessary 
for companies to discard apparatus from time 
to time. No class of public-service company 
has been free from this burden. The largest 
example of this kind which we have had in 
the past is part of the progress of the street 
railway, from horse to cable and then to elec- 
tric power. The most important issue of the 


kind which we are likely to have in the near 
future, so far as it is possible to tell now, is 
impending in the problems relating to steam 
railroads which are raised by the loud public 
outcry for the discarding of wooden and the 
substitution of steel passenger cars and the 
electrification, first, of terminals, and, later, of 
outlying mileage. 

Some of the capitalization due to causes 
of this general character is a legitimate part 
of the cost of properties and should be so 
recognized. If there is any part of the 
capitalization which cannot be recognized 
with justice to the public, some fair means 
for the decapitalization of that part should, 
if possible, be found. As to the reason- 
able elements of cost value which entered 
fairly into the proper upbuilding of the prop- 
erty, but represent property that has disap- 
peared in the march of progress, the commun- 
ity has generally enjoyed benefits from the im- 
provements which make it its duty to refrain 
from destroying the securities representing 
them. Certainly the public cannot rightfully 
expect a company which is paying a reasonable 
return on a fair cost value to forego that re- 
turn for a long period of years so as to wipe 
out of its property account the cost of wooden 
passenger cafs which are perfectly sound for 
operation in order that it may in that way pro- 
vide funds for the purchase of steel cars. The 
only immediate alternative is to let the prop- 
erty account be swelled to the extent that it is 
necessary for the improvements desired; then 
the amount of the cost can be either retained 
permanently in the property account or re- 
tired during some period to be agreed upon 
between the company which shoulders the 
financial burden and the public which is bene- 
fited thereby. 

In time the value of the property and the 
capitalization representing it ought to be ap- 
proximately the same, for the general trend 
of present regulation is in that direction. But 
it is evident that any sudden attempt to make 
them the same, other than a straightforward 
agreement providing for reasonable protection 
for outstanding securities issued legally in 
cases where the proceeds were expended hon- 
estly for proper purposes, will lead to financial 
disturbances that may culminate in disaster. 
The public should not unhesitatingly ask the 
public-utility corporation to effect overnight 
such a balancing between value and capitaliza- 
tion as it has rarely effected for itself in the 
case of public works. The proportion of lost 
margin between the value of public works 
and the total of the municipal bonds issued 
to provide the funds therefor is not a whit 
smaller in many cases than the like margin of 
public-utility companies. Both issues present 
problems that ought to be considered and rem- 
edied and held as lessons for the future. 
Neither should be dealt with arbitrarily or in a 
spirit of reprisal. 

If sufficient time is allowed, any proper ex- 
cess of capitalization that exists in specific 
cases, either of public or private investment, 
can be amortized over a period of time which 
should be made so long that the rates neces- 
sary to provide for it will be only slightly more 
than those that would be necessary anyway. 
Whether this period is long or short the cir- 
cumstances of each company or municipality 
would determine. A regulating body could 
fix the method and duration of amortization 
and with the completion of the period deter- 
mined for this purpose, the State would be 
assured that capitalization and value were 
identical, provided, of course, no new inven- 
tions or public requirements involving radical 
reconstruction of plant arose to disturb the 
plan. 
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Tunnel Tubes, Partly Filled with Water, Floated by Contained Air 


Floating and Sinking the Harlem River Section 
of the New York Subway 


How a Four-Track Tube Was Placed in 60 Feet of Water with- 
out Resorting to the Usual Methods of Compressed-Air Tunneling 


For the first time in the history of sub- 
aqueous subway construction in New York 
City a radical departure from the usual meth- 
ods of building the tubes in place by com- 
pressed-air tunneling methods has been made. 
On the afternoon of Aug. 29 an 8000-ton sec- 
tion of four-track steel lining, 220 ft. long, 
26 ft. wide and 24 ft. deep, which had been 
assembled and riveted on shore, was floated 
out into the Harlem River and sunk into posi- 
tion through 60 ft. of water, following the 
general scheme employed successfully in build- 
ing the Michigan Central Railroad’s Detroit 
River tunnels in Detroit. 

After the ponderous mass of steel had been 
launched and towed a mile against a strong 
tide it was accurately centered over its final 
resting place. Then, manned by a force of 
only twenty-five workers, it was scuttled and 
in forty-two minutes was sunk to submersion 
and remained for a short time safely suspended 
just below the surface. After the final low- 
ering through 20 ft. of water, which took seven 
minutes, the four 19-ft. tubes rested safely 
upon a prepared bearing in the bottom of a 
dredged trench. 

The enormous mass was at all times under 
perfect control, was handled without any 
surges, plunging or violent or dangerous move- 
ments and the structure was placed in position 
far below the surface without the use of 
guides or complicated apparatus. Work was 
carried out strictly in accordance with a de- 
tailed schedule of time and operation, which 
made ample provision for all of the difficult 
conditions under which the work was executed. 

The vital element of this method consists 
in the provision for controlling the escape of 
air from the closed subway tubes, the regu- 
lation of the water admitted to them, and the 
provision of an auxiliary system of tempo- 
rary water-ballasted air floats attached to the 
tubes. The tubes were suspended below the 
surface from the floats to which their sub- 
merged weight was transferred and offset by 
an easily varied buoyancy. This buoyancy 
was finally reduced to a point where the 
weight of the submerged mass could be quickly 
and accurately handled by the hoisting en- 
gines, through which the principal movements 


and delicate adjustments were readily con- 
trolled. 

The four tracks of the Lexington Avenue 
subway will cross under the Harlem River in 
a tunnel about 76 ft. wide and 1080 ft. long, 
with its roof only about 5 ft. below the bot- 
tom of the river. Each track is located in a 
separate flattened steel tube, 19 ft. in diani- 
eter and 2 ft. in the clear from the adjacent 
tube at the same level. All of the tubes are 
inclosed in a mass of concrete deposited in 
place and having cross-sectional dimensions 
of 76 x 24% ft. 

The work is now being executed, largely on 
dry land, without involving any tunnel exca- 
vation or the use of compressed air. A set 
of four lining tubes, about 220 ft. long and 
weighing about 1,300,000 Ib., is riveted up 
complete on shore, floated to position and 
lowered about 60 ft. to the required level and 
alignment in the previously dredged trench, 
connected and inclosed in concrete, follow- 
ing, on a larger scale, substantially the same 
method that was used for a similar track 
tunnel for the Michigan Central Railroad 


across the Detroit River, as described in the 
engineering Record of Dec. 13, 1909, page 
678, the details of the permanent structure, 
the method of construction and the difficult 
and unusual features of sinking being in both 
cases designed and executed by Mr. Olaf 
Hoff, engineer and contractor. The first set 
of steel tubes for the Harlem River Tunnel 
was sunk to exaet position and alignment in 
three hours by a force of only twenty-five 
men, with two derricks and ordinary hoisting 
engines, to control the 7440-ton mass, with 
great ease, accuracy, and rapidity. 


LAUNCHING AND FLOATING THE TUBES 


Steel for the tubes was fabricated, ready 
for riveting, at the bridge shops and shipped 
to the site, where it was assembled and riy- 
eted up on pile falsework driven in a slip at 
the contractors yard on the Harlem River at 
a considerable distance from the tunnel site. 
The tubes are connected by rectangular verti- 
cal transverse steel plate diaphragms about 15 
ft. apart, which project about 3 ft. beyond the 
tubes. To the vertical outer edges of the dia- 
phragms was attached a sheeting of vertical 
planks, which, with the diaphragms, formed 
a series of pockets open at top and bottom and 
entirely inclosing the tube to form recep- 
tacles for the concrete casing of the tubes. 

Both ends of the two outer tubes were en- 
tirely closed with temporary heavy wooden 
bulkheads, similar bulkheads having been built 
in the lower portions of the ends of the cen- 
ter tubes, thus providing buoyancy for float- 
ing. In the upper part of each of the outside 
tubes there were also placed two vertical 
transverse semi-bulkheads, called air curtains, 
which were 11 ft. deep, thus extending down 
helow..the center lines of the tubes. In each 
of the end compartments thus formed. a 2-in. 
air escape valve was set at the top of the tube, 
and in each of the center compartments there 
were two 3-in. air. escapes. 

The bulkheads at the shore end of the tun- 
nel tubes were made very heavy to resist full 
external hydraulic pressure after the tubes 
are pumped out. The other bulkheads were 
made much lighter, with strength only pro- 
portioned to resist differences of pressure due 
to the 4-ft. difference of level in the interior 
and exterior waters. Each of the heavy bulk- 
heads were provided near the bottom with a 
12-in, inlet commanded by a 12-in. valve with 
a long vertical stem and a similar 10-in. out- 
let valve for pumping out the tubes later on. 
The light bulkheads were each provided with 
a single -12-in. valved inlet. 


Tunnel Tubes Filled with Water and Suspended Submerged from Air Cylinders 
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As riveted up, the transverse diaphragms 
connecting the four tubes were supported on 
four longitudinal lines of stringers 18 ft. 
apart. In each of the spaces between them 
three water-ballasted wooden scows, with a 
eapacity of 100 tons each, were placed at low 
tide, and on a rising tide they lifted the steel 
tubes from the falsework and were towed to 
a convenient mooring near by, where they 
were stored until towed to position and 
sunk, 

Enough water ballast was admitted to the 
scows to overcome all but a small portion of 
their buoyancy due to the specific gravity 
of the wood, allowing the tubes to sink until 
their own displacement nearly sufficed for 
flotation. The pressure between the scows and 
the tubes was thus so much reduced that the 


former were easily pulled out from under the 


latter, leaving them floating independently 
and releasing the scows for further use. , 


PNEUMATIC SINKING CONTROL 


While the tubes were floating there were 
connected to them four 10!4-ft. air cylinders 
65 ft. long, by which the sinking of the tubes 
was controlled. The cylinders had domed 
ends and were divided into three compart- 
ments by a pair of interior domed heads with 
concave sides near thé’center, set 5 ft. 3 in. 
each side of the center of the cylinder. 

The center compartments were each pro- 
vided with a 3-in. bottom inlet in the center 
having a valve with the vertical stem passing 
through a stuffing box in the top of the cylin- 
der, a 2-in. valve outlet in the center of the 
top and a 3-in. valve outlet with hose con- 
nection on top of the tube on an interior 
standpipe extending nearly to the bottom of 
the tube. Each of the end compartments had 
a similar outlet valve and hose connection, thus 
providing for the admission of water into all 
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Air Cylinder Connected to Tubes 


parts of the cylinder and for its removal from 
the center part, if necessary. 

The cylinders were seated on top of the 
tubes in the first and third pockets from each 
end and were secured by four pairs of in- 
clined 134-in. sleeve-nut rods pin-connected 
at the upper ends to semicircular steel saddles 
over the tops of the cylinders and pin-con- 
nected at the lower ends to the tube dia- 
phragms. 

Temporary vertical steel masts 43 ft. long, 


Part Longitudinal Section 


four in all, were set on the ends of the out- 
side tubes to provide for their accurate align- 
ment and leveling and to indicate their exact 
positions when submerged. The lower ends 
of the masts were pivoted to the tubes andi 
the upper ends were pivoted to inclined longi- 
tudinal stifflegs. The lower ends of the stiff- 
legs were adjustably connected to the tubes 
by pairs of screw rods, with their lower ends 
pin-connected to the tubes and their upper 
ends passing through sleeves on the stifflegs, 
with nut bearings on both ends of the sleeves. 
Each mast was also guyed by two transverse 
sleeve-nut rods, thus providing for plumbing 
in any direction. In order to maintain both 
masts simultaneously in line they were pro- 
vided with horizontal arms carrying targets 
eccentric from the axis of the tube, so that 
the transit, being set up with corresponding 
offset from the tube axis, could easily main- 
tain the alignment and at the same time read- 
ily keep the targets at both ends of the tube in 
the same plane, one above the other. 

Each joint between the tunnel sections is 
provided with two horizontal longitudinal 
5-in. assembling pins about 3 ft. long, with 
fixed bearing at one end in a casting which 
receives the foot of the steel mast and is 
riveted to the first sunk tube. The other end 
of the pin projects about 2 ft. beyond the 
end of the tube and is pointed to act as a 
pilot, readily engaging the coned hole in a 
corresponding casting on the end of the sec- 
ond sunk tube, which is thus automatically 
centered. When the adjustment is completed 
a diver locks the tubes together by the inser- 
tion of a tapered key in the pilot pin. These 
pins are, of course. not required at the land 
end of the tunnel, but they were provided in 
the casting at the river end of the first sec- 
tion, ready for use when the adjacent sec- 
tion is sunk. 
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End Elevation 
Steel Tubes as Floated to Position with Bulkheads and Air Cylinders 


Part Section G-G 


Cross-Section of Completed Tunnel in Backfilled Dredged Trench 
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Open excavation to subgrade of the tunnel 
was made by dredging a trench about 80 it. 
wide at the bottom with sloping sides to a 
total depth of about 30 ft. beiow the bottom 
of the river, or nearly 60 ft. below high tide. 
This was accomplished by the use of clam- 
shell dredges discharging into dump scows 
alungsiae. Atter the trench was excavated 
five horizontal longitudinal sills were set in 
it to support each end of the first section of 
the tube at the exact required level, about 3 or 
4 ft. above the bottom of the trench. 

Each sill consisted of.a pair of 12-in, ver- 
tical web channe's about 5 ft. long and 12 in. 
apart, bolted together with flanges turned in. 
The ends of the channels were provided with 
gusset plates riveted to their webs and bolted 
to the upper ends of single wooden piles about 
1o ft. long, notched to receive the channel 
flanges. 

The gusset plates.thus serve as kneebraces 
to stiffen the light bents, which were care- 
fully lowered to position and driven by a pair 
of floating steam hammer pile drivers simul- 
taneously operated on two 12 x 12-in. steel 
co!umns about 55 ft. long, which were seated 
on the ends of the bents, which they engaged 
with jaw plates, and served as followers to 
drive the piles under water. They were prop- 
erly aligned in position and driven to gage 
marks leveled up on the followers, which re- 
duced the errors to less than % in. in their 
elevations. The bents were all driven until 
the sills were in the same horizontal plane 
where they afforded bearings for the bottom 
flanges of the tube diaphragms. 


SINKING THE TUBES 


The section floating with the middle tubes 
empty had a draft of 3 ft. 4% in. to the bot- 
toms of the tubes and 5 ft. 7 in. to the bottoms 


Shackle for Guidelines 


Detail F 


Air Cylinders Scuttled and Tunnel Tubes Suspended from Derricks 


of the diaphragms; with the inner tube bulk- 
heads removed the draft was increased to 5 
ft. 8 in. and 7 ft. II in. respectively. At 10 
a. m. Aug. 29 it left its moorings and was 
towed to position by two tugs in front and 
one behind. It was towed about 1 mile against 
a 3-mile maximum tidal current and passed 
through three drawbridges, arriving at the 
destination at 12.30 p. m. 

The air-escape hose and valves were at- 
tached to the 2-in. air escapes at the top of 
the outer tubes; five guide lines were shackled 
to each end diaphragm and a bridle attached 
to each end of the section was connected to 
the hoisting tackle of the 80-ft. boom on a 
floating derrick. 
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Adjustable Temporary Mast for Locating Tubes Under Water 


The bulkheads having been partly removed 
from the ends of the center tubes the 12-in. 
valves in the end bulkheads otf the ouer 
tubes were opened at 2.04 p. m. and the tubes 
sunk rapidly and steadily until they were com- 
pletely submerged at 2.46 p. m., when the air 
cylinders touched the surface of the water. 
Considerable air still remained trapped be- 
tween the bulkheads and air curtains of the 
outside tubes, and being gradually released 
through the outlet valves the tubes were main- 
tained in a horizontal position and steadied 
while sinking. 

At,3.10 the trapped air having completely 
escaped, the main tubes were entirely filled 
with water and descended a short distance 
below the surface of the river, being sus- 
pended from the partly submerged air cylin- 
ders, which at that time exerted an excess 
huoyancy of about 19 tons each. 

At 3.10 the inlet valves in the center com- 
partments of all of the air cylinders were 
opened and water was admitted to overcome 
this buoyancy. The cylinders acted virtually 
like inverted bases to maintain the tube’s 
equilibrium and prevent plunging, and gradu- 
ally they descended as the tubes slowly filled. 
They maintained almost perfect level, and at 
4.50 p. m. the air cylinders were completely 
submerged and were sustained by the derricks, 
one at each end, which were subjected to 
a lifting stress estimated at 5 tons on each, 
giving a perfect and delicate control of the 
tubes, which were then about 20 ft. above 
their final required position. At this time 
the total weight of the tubes, cylinders, fit- 
tings, lumber and contained water amounted 
to about 7440 tons, the displacement being 
only about Io tons less. 

At 5.03 o’clock the derrick tackles were 
slacked and the tubes were lowered to bear- 
ing on the sills, where they were seated at 
5.10, resting at first with a longitudinal dis- 
placement of 2.2 ft. to the north and 4 ft. 
out of alignment at the river end due to the 
effect of the tidal current of 3 miles an hour. 
The weight of the tubes was partly relieved 
hy taking a slight strain on the derrick tackles, 
and the tunnel section was moved to -exact 
position by four four-part tackles onerated 
by the hoisting engine. The conditions were 
examined and positions verified by divers 
and checked by level and transit observa- 
tions on the mast targets, the entire oner- 
ation being completed at 7 o’clock. The 
tackles were disconnected and the tunnel! sec- 
tion was left in stable equilibrium, with about 
to tons bearing on the sills, which was con-— 
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sidered entirely adequate to hold it safely in 
position in the dead water at the bottom of 
the trench. 

The submerged weight of the tunnel section 
and its pneumatic cylinders was about 76% 
tons, requiring an equivalent amount of water 
to be admitted to the pneumatic cylinders to 
sink the tubes to the bottom. The total weight 
of permanent steel and lumber is about 1,599,- 
000 Ib. in air and the total weight under 
water of both temporary and permanent steel 
and timber was about 1,292,000 Ib. 


CoMPLETING THE TUNNEL 


The four succeeding sections of the tunnel 
will be sunk in a similar manner, and each of 
them will be adjusted and connected to the 
forward end of the preceding section by means 
of the pilot pins already described. As fast 
as each section is sunk to position it will be 
inclosed in a solid mass of concrete filling the 
pockets and resting on the bottom of the 
dredged trench. This concrete is now being 
deposited through five I2-in. tremie tubes, 
about 58-ft. long, which are installed on a 
concrete boat moored transversely across the 
tunnel section with a tremie delivering in 
each space between the tubes and outside of 
the outside tubes. 

The 1:3:6 Dragon cement concrete is made 
with small-size aggregate and is mixed in 
three 1-yd. Lakewood machines. It spreads 
from the tremies over the dredged bottom un- 
der the tube, where it is carefully examined 
by the divers, who make certain that no voids 
are left. 

In the comparison of this work with that of 
the similar work in the Detroit River tunnei 
it is interesting to note that this section, 
weighing 50 per cent more than the heaviest 
of the ten Detroit River sections, was sunk 
more quickly than any of the Detroit sections. 
After the exterior concreting is finished the 


tubes will be pumped out and lined with con-_ 


crete, completing the tunnel construction. 

Work is being executed under the direction 
of the Public Service Commission, of which 
Mr. Alfred Craven is chief engineer; Mr. Rob- 
ert Ridgway, engineer of subway construction, 
and Mr. C. V. V. Powers, division engineer. 
Arthur McMullen & Olaff Hoff are the con- 
tractors, for whom Mr. N. R. Melvin is super- 
intendent in charge. 


Retired Panama Canal Equipment 


The committee appointed to consider plans 
for storing, pending its ultimate disposal, canal 
commission equipment no longer needed for 
construction purposes has made its report, ac- 
cording to the “Canal Record,” and the report 
has been approved. In view of the contem- 
plated abandonment of the towns on the west 
side of the canal between Gorgona and Pedro 
Miguel, only the tracks on the east side ad- 
jacent to the Panama Railroad were consid- 
ered. Inspection of these tracks showed that 
those at the Cristobal shops are not available, 
being used for operating purposes. Practically 
all of the Gamboa yard is available, or about 
5000 ft. of track, making allowance for neces- 
sary alterations for connections. In the yard 


-and approaches to the relocation dumps be- 


tween Gamboa dump and dump No. 7 it is 
estimated that 36,000 ft. will be available, with 
27,000 ft. more on the dumps proper. In the 
opinion of the committee sheltered storage 
for the large equipment is not feasible, 
but it thinks the Gamboa yard would be the 
best. place for it, to minimize the switch- 
ing. The tracks on the dumps would be used 
for storing cars, and the remaining tracks, for 
various .classes of. equipment. 
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Negative-Head Patent Decision 


Opinion of Circuit Court in Case of Mechanical Filters at Harrisburg 


A decision was rendered in favor of the 
New York Continental Jewell Filtration Com- 
pany in the United States Circuit Court for 
the Middle District of Pennsylvania on Aug. 
25 in the suit brought by that company against 
the city of Harrisburg for infringing the 
plaintiff's patent on the use of negative head, 
or down draft, in rapid sand filters. The de- 
fendant has asked for a rehearing, and the 
motion will be argued in the near future. The 
litigation has been in progress since 1908, and 
on account of its importance has attracted 
much attention among waterworks engineers. 
Those who testified for the defendant included 
such eminent authorities as Messrs. Allen 
Hazen, George W. Fuller and James H. 
Fuertes, while for the plaintiff, besides Mr. 
Robert E. Milligan of the Continental Jewell 
Company and the officers of other filter com- 
panies, Mr. George A. Johnson and Prof. 
Will'am P. Mason appeared. The plant in 
which infringement was claimed was built in 
1905, Mr. Fuertes being the engineer. Other 


alleged infringers of the same patent joined 


Harrisburg in the defense, furnishing money 
and serv:ces. Among these were the cities of 
New Orleans and Columbus, the Louisville 
Water Company and the Hackensack Water 
Company. 

The patents in suit are No. 644,137, dated 
Feb. 27, Ig00, and Reissue No. 11,672, dated 
June 28, 1898 (original number 546,738, dated 
Sept. 24, 1895). The patent which was re- 
issued will therefore expire on Sept. 24, 1912, 
while the former one runs until Feb. 27, 1917. 

The fol’owing extract gives the princ‘pal 
points of the decision: 


FUNCTION OF THE SCHMUTZDECKE 


It would thus seem that in slow filtration 
plants, the efficient agent of filtration is the 
surface sediment layer. Where more rapid 
or mechanical filtration was necessary, coagu- 
lants were used and what corresponds to the 
“schmutzdecke” was by them formed in a 
few m:nutes, the coagulants forcing the im- 
purities together like curd in milk. The 
proofs, as wiil be seen in extracts quoted 
below, show that this surface sediment layer 
is usually found in a stratified zone, distinct 
from the sand bed beneath, and that there was 
little if any penetration of the gelatinous 
sediment matter into the latter. It also ap- 
pears from such proofs that as the surface sed- 
irnent layer thickened, it was so compacted by 
the water head pressing on it, that little water 
passed through it. But not only did such sur- 
face layer tend to eventually prevent percola- 
tion, but its compact shell tended to create a 
vacuum beneath, which latter, by liberat:ng the 
air in the passing water, still further impeded 
percolation. This arcse from the fact that 
water, under high pressure, retains very con- 
siderable air, which, as a vacuum is formed 
and the water is subjected to less pressure, is 
released. But this released air tends to fill 
and clog the interstices between the sand 
grains and thereby clog the water flow. 

The proofs also show that this vacuum lib- 
erated air, owing to the slow and retarded 
passage of the water, was not carried off, but 
at times bubbled upward and ruptured the 
schmutzdecke. This rupture allowed unfiltered 
water to pass into the sand bend until by its 
impurities such passing fluid gradually closed 
up the ruptured layer and restored the 
schmutzdecke to a condition of filtering’ effi- 
ciency. 


In this state of the art; with the slow forma- 
tion of the surface sediment layer; with that 
layer constituting virtually the sole potent fac- 
tor of filtration; with the sand bed’s being 
practically confined to forming the surface 
sediment shell; with vacuum regarded as a re- 
tarder of filtration; and tending to lessen plant 
output, the patents here in question entered 
the art. In that art, as we have seen, the only 
water impelling force utilized came from 
gravity, as stated by one of the defendant’s 
witnesses, who said: “In case of positive fil- 
ters the water passed through the fiter by 
virtue of its own weights and the pressure of 
the superincumbent water above the sand sur- 
face.” To that art, which regarded vacuum 
as an evil, Jewell, in his process, disclosed the 
radical and revolutionary suggestion that this 
vacuum, if of such relative completeness as to 
utilize its efficiency, could be made, not only to 
avoid all troubles incident to air-re'easing, but 
to utilize the whole sand bed as an active fil- 
tering agency. In other words he claimed by 
the proper use of vacuum, to virtually convert 
the entire sand body into a quasi schmutz- 
decke. 

The practical outcome of Jewell’s process 
has been to create in sand filtration, a new, 
distinctly recognized and differential type of 
plant known as the down-draft or negative 
head filter. It is bottomed on a designedly 
created vacuum, which in the words of the ex- 
tracts quoted results from “an off-carrying 
pipe vertically arranged and of such length 
that as the filtered water is carried off by said 
pipe, a partial vacuum will be created within 
the filter bed.” And “it extends downward a 
sufficient distance to provide the necessary 
down-draft, usually several feet.” Its action 
as stated, is that “the entire body of filtering 
material is utilized instead of substantially the 
upper surface only, as in prior construction.” 
These extracts clearly show that from the 
patentee’s viewpoint, the gist of his invention 
was the utilization of the whole sand bed as 
a filtering agency and this he meant to secure 
by the designated creation of an impelling 
vacuum. 


Use oF WHOLE SAND Bopy As FILTERING 
AGENCY 


White there are views and contentions to 
the contrary in this voluminous record, every 
part of which has had our thoughtful ex- 
amination, we are constrained by the fair 
weight of the evidence to find, as we do, that 
the process and apparatus disclosed by Jewell 
in his patent here involved, do in practical 
use, by the creation of a vacuum utilize the 
whole sand body as a filtering agency as it 
was never used before. 

Indeed that the workings of a down-draft 
or negative head filter must, in the nature of 
things, be different from a gravity or positive 
head filter is self-evident, from the fact of 
its calling into play the powerful agency of 
atmospheric pressure. From this we can 
readily understand that such atmospheric 
force, whether venting itself as a weight from 
above or a suction from below, must cause 
new results in a process, the basic element of 
which is the pressure passage of liquid through 
impeding matter. On the surface, Jewell’s 
change seems slight; in fact the mere adding 
of a water-sealed, vertical off-take pipe. In 
substance and practical worth it has evidently 
added to the filtration art a factor and proven 
so important as to warrant the expenditure by 
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the defendant and its associate cities, of the 
time, labor and expenses involved in this large 
record. Were the contention that this ver- 
tical off-take worked no substantial change 
from gravity filters, it would very likely 
have been abandoned. On the other hand, 
the continued use thereof tends to support the 
contention of plaintiff's witnesses that the 
change effected thereby is substantial jand 
valuable. 

The difference between the penetration ob- 

served in gravity and down-draft filters is also 
testified to [a number of previous quotations 
of the same import have been omitted] by the 
witness Ryan, an experienced filtration en- 
gineer. When asked as to his observations in 
testing plants, in which branch his work was 
of very considerable extent, he says: “In the 
case of positive head filters, the sediment layer 
is usually much thicker than in the case of a 
negative head filter. Also in the case of a 
negative head filter I have usually found that 
it usually penetrates into the bed which is not 
the case with a positive head filter. 
In some cases (of a positive head filter) 1 
have seen this sediment of such a character 
that it could be scraped off the top, leaving 
the sand below practically clean. . . . The 
negative head filter has the layer on the sur- 
face of the sand much thinner, and if the 
sand is examined at considerable depth below 
the surface, say to 16 in., usually there will be 
found some of the coagulated matter, not 24 
in. under the surface, but actually coming 
through the effluent pipes of the negative head 
filter;” a fact also observed by the witness 
Roberts. 


OPINION ON THE JEWELL CLAIMS 


Without referring further to the numerous 
witnesses called or discussing the many other 
questions involved or raised by witnesses in 
general, we restrict ourselves to stating that our 
study of the case satisfies us that Jewell’s 
process does, by the use of a down-shaft, 
sealed, vertical outlet pipe create and maintain 
an operative vacuum which vacuum effects a 
deeper utilization of the sand body for filtra- 
tion than in positive head filters; that the 
presence of released air incident to the use of 
a down-draft vacuum is helpful and not harm- 
ful by reason of the velocity imparted to the 
passing water by such vacuum; that the 
‘process makes the runs longer and both struc- 
tural and maintenance costs are lessened by 
its use. Indeed, that vacuum draft increases 
run lengths is, we understand conceded by de- 
fendant, the only question being the amount. 

We next turn to the question whether 
Jewell’s disclosure involved invention. That 
it was an original conception as contrasted 
with an obvious expedient is clear, for even 
now that its working efficiency has been shown, 
no one can yet explain how it works, or why 
it should produce the results it does. His dis- 
closure was not the mere material suggestion 
of the use of the down-draft tube to create a 
vacuum. The originality and substance of his 
disclosure was in the utilization of a vacuum. 
His apparatus was simply the concrete means 
suggested to utilize the process. This dis- 
closure was a marked departure from the pre- 
vious ideas and practice; it gave to the whole 
of the large sand body of the art a compacted, 
functional working capacity it did not pre- 
viously have; it created a new type of filter 
in the art; the process has gone into wide- 
spread and extensive use. We are therefore 
of opinion that Jewell’s disclosure involved in- 
vention and that his general process claim, 
viz.: “The method of purifying water which 
consists in passing the impure water through 
a granular filter bed having an exposed filter- 


ing surface, and at the same time applying 
suction from below substantially as described” 
and the modifications thereof embodied in his 
other claims should be sustained. Nor do we 
think the merit of his disclosure or the sub- 
stantial reward of a patent should be denied 
him by reason of anything that preceded him 
in filtration practice, theory or patent. That 
the existence of a vacuum in filtration experi- 
ments was observed and commented upon 
prior to Jewell, may for present purposes be 
assumed. His merit consisted in pointing out 
that an objectionable vacuum could, if prop- 
erly used, be made to cause deeper penetra- 
tion, with the substantial benefits incident 
thereto. 


PREVIOUS KNOWLEDGE OF VACUUM IN FILTERS 


For example, the presence of a vacuum from 
time to time in filtration was observed and 
attention was directed thereto in the experi- 
ments at Lawrence. We assume for the pres- 
ent purpose, but without so deciding, that the 
references thereto in Hazen’s book were prior 
to Jewell’s. But those facts only serve to 
emphasize the original and valuable character 
of Jewell’s subsequent disclosure. For it is 
clear that with the attention of this scientific 
experimental staff drawn to the subject, with 
such information presumably imparted to the 
many engineers and scientists engaged in the 
subject of filtration, no one was led thereby to 
discover that a vacuum could be used to deepen 
penetration. Indeed as showing -the then total 
lack of appreciation of the dormant and 
undiscovered capacity of a down-draft vacuum 
to increase run lengths, and that vacuum was 
regarded as a mere negligible, occasional, un- 
designed and objectionable feature, we may re- 
fer to the testimony of the witness Hazen, 
who says: “I have already described how the 
negative head occurred in some of the experi- 
mental filters at Lawrence. The negative head 
occurred without any special design or in- 
tention, although its occurrence was noted and 
its practical significance more or less thor- 
oughly understood. How frequently it oc- 
curred and how large an element it was in 
producing the results cannot be now deter- 
mined.” That in point of fact such down- 
draft was then regarded as objectionable and 
that means were taken, by increasing the 
gravity head, to avoid it is, we think, clearly 
shown in Hazen’s work, “Filtration of Public 
Water Supplies.” “It is also customary to 
have a depth of water on the filter in excess 
of the maximum loss of head, so that there 
can never be a suction in the sand just below 
the sediment layer. The suction only 
commences to exist as the increasing head be- 
comes greater than the depth of the water, 
and there is no way in which air from the out- 
side can get in to reduce it. In these experi- 
mental filters, in winter, when the water is 
completely saturated with air, a small part of 
the air comes out of the water just as it 
passes the sediment layer and gets into re- 
duced pressure, and this air prevents the sat- 
isfactory operation of the filters. 

From this it is clear that regarding the Law- 
rence Experimental Station, as we are justi- 
fied in doing, as evidencing the most progres- 
sive views of the filtration art, it would seem 
that vacuum was regarded as objectionable. 
The aim was to exclude, not to utilize it. Had 
the art maintained its then attitude toward 
vacuum—filtration’s most valuable and most 
misunderstood servant—there would have been 
no evolution of down-draft filtration. Indeed, 
to our mind, these Lawrence observations of 
vacuum are strong proofs of originality in 
Jewell’s work. When it is borne in mind that 
filtration was then a subject of general study 
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and vital interest; that an earnest body of 
sanitary engineers, scientists and municipal 
officers were devoting themselves to its prob- 
lems; when its processes were being made the 
specialized study of a State experimental plant, 
for a patentee to take up a feature, which 
while known, was deemed objectionable; and 
show that such feature could be made a 
serviceable and important element of filtration, 
justifies a court in sustaining the patent the 
office gave him. For assuredly a court, in the 
light of the practical results in the working 
of the process, has a much stronger case be- 
fore it than the patent office had when Jewell’s 
process was comparatively theoretical. 

We have therefore reached the conclusion 
that Jewell’s process was useful, novel and in- 
ventive and that the claims thereof should be 
sustained unless anticipated. 


QUESTION OF PRIORITY 


As usual in such cases, a large number of 
publications, use and patents are cited which 
it is alleged should establish anticipation. That 
they did not is clear. All of such data were 
within the range of knowledge of acute men 
who were working to improve the art. The 
public demand was for effective and sufficient 
filtration. Manifestly, men of presumably 
much deeper and broader scientific ability than 
Jewell were studying the subject, yet none of 
these men were led by this wealth of alleged 
anticipation to utilize vacuum. At the argu- 
ment, and in reply to an inquiry by the court, 
counsel for defendant cited the British patent 
of Neville, No. 6,160 of 1831, as the nearest 
approach to Jewell. This patent was con- 
sidered by the office in the progress of Jewell’s 
application. By his disclaimer and the limita- 
tion of his claims, Jewell recognizes Neville’s 
patent, buf beyond that the office gave it no 
effect as an anticipation. In our view this was 
right. While the two patents concern the gen- 
eral subject of filtration and while, as Pro- 
fessor Langley, one of the defendant’s. wit- 
nesses, aptly expresses it, Neville clearly appre- 
hended “the use of a downdraft tube and the 
physics of its operation,” it is also clear that 
the problems before the two men were not the 
same. They were using the vacuum for wholly 
different purposes in filtration and the device 
of Neville threw no light on Jewell’s work. 

Deeper penetration was not involved in the 
effect Neville had in view. Indeed the success 
of his device, if, in fact, it was successful, evi- 
dently centered on substantially the whole of 
the filtering being done by the felt cover, for 
he made no provision for cleaning the rammed 
substratum. It would seem, therefore, that 
deeper gelatinous penetration was to be 
avoided. It is therefore clear that Neville 
threw no helpful light on the problem of 
deeper penetration which Jewell solved more 
than half a century later. It should be borne 
in mind also that Jewell’s device was not only 
scientifically meritorious, and a patent there- 
fore a just and earned reward to an inventor 
of more than an ordinary desert, but that in 
the field of altruistic and humane work he 
made a substantial contribution to the advance- 
ment of public health and welfare. The rea- 
soning applicable to his process warrants a 
decree in the apparatus patent in which he 
discovered how his process could be utilized. 

On the subject of infringement little need 
be said. The defendant’s plant has a down- 
draft, sealed suction apparatus, a loose granu- 
lar, exposed surface filter-bed and that it 
operates by the patented process is established 
by the weight of the evidence. Indeed the 
plant is seemingly based and patterned after 
the Little Falls one. A decree may be pre- 
pared in accordance with these views. 
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Water-Waste Prevention in New 
York City 


By William W. Brush, Deputy Chief Engineer, 
Department of Water, Gas and Electricity, 
New York City 


As a result of an extensive crusade against 
water waste, covering a period of three years, 
the consumption of New York City was re- 
duced from 525,000,000 gal. per day in 1910 to 
486,000,000 gal. at the present time. Allowing 
for yearly increase of population, this reduc- 
tion is equivalent to 90,000,000 gal. daily. This 
saving was effected at a net cost of $100,000 by 
means of pitometer surveys, house-to-house in- 
spection and a general educational campaign 
conducted by the Department of Water Sup- 
ply, Gas and Electricity. 

Conditions in Manhattan and The Bronx are 
unusually favorable to the ‘development and 
continuance of leaks from mains and services 
outside of buildings without any indication on 
the surface. In rock-underlaid streets the 
water main is usually laid in the sewer trench 
and the filling offers comparatively free pas- 
sageway for the leaking waters to reach the 
sewer. Under the above described conditions 
leaks amounting to several hundred thousand 
gallons daily might continue for years without 
discovery. Numerous leaks of 100,000 gal. 
daily have been found only after pitometer 


measurements have shown unreasonably high — 


flows. 
PuLsoGRAPH TESTS 


To simplify the location of these leaks and 
to reduce the cost of locating them, the de- 
partment has recently used a “pulsograph,” in- 
vented by Mr. A. Akinoff, of Philadelphia. 
This instrument is based upon the water ham- 
mer experiments made in Russia in 1897-8 and 
reported by N. Jonkowsky before the Russian 
Technical Society April 29, 1898. It consists 
essentially of a large sensitive pressure re- 
corder having a rapid motion, a tuning fork vi- 
brating at a rate of 200 per second, and a quick- 
operative valve, which is on a blowoff or by- 
pass pipe. 

The instrument is set up by screwing it to a 
hydrant nozzle, the hydrant being chosen so 
that: there will be a straight run of several 
hundred feet before an open four-way branch 
is encountered. By closing valves on inter- 
mediate branches the effect of a long, isolated 
line can be obtained. In operation, the valve 
on the main below: the hydrant is closed and 
water is allowed to flow from the hydrant 
through the by-pass on the instrument. By 
quickly closing the by-pass valve a water ham- 
mer of about 15 Ib. is created and recorded on 
the pressure gage. This pressure is main- 
tained until the water-hammer pressure has 
reached the open branch at the end of the pipe 
line that is being tested and the drop in pres- 
sure has traveled back to the hydrant, the tun- 
ing fork vibrations showing the time for this 
double travel. By dividing twice the distance 
along the main to the open branch by the time, 
the rate of travel for the particular pipe is de- 
termined. This has been. found to be approxi- 
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Partially Blown Joint 


Leakage 29,000 gallons daily 


Pulsograph on Hydrant 


A, recording dial; B, time-recording vibrator; C, pressure 
recorder; D, quick-opening valve to create water hammer 


mately 3600 ft. per second for 6-in. pipe, in- 
creasing to about 4200 ft. for 12-in. pipe. If 
there is any leak in the main, or in a service 
near the main, the water-hammer pressure is 
materially reduced and the chart shows sep- 
arately the reduction due to the leak and the 
open branch. The distance to the leak can 
then be determined by multiplying the time 
shown on the chart for the water-hammer 
pressure to travel to the leak and return to the 
pulsograph by the determined rate of travel of 
the hammer pressure along the pipe, and divid- 
ing by 2. Several leaks have been located 
within limits of less than 20 ft. by the use of 
this instrument, and the results from its fur- 
ther use should be interesting, as a decided 
saving in cost of locating leaks is anticipated. 


Minimum SrorAGE REQUIRED 


One phase of the determination of the need 
for an additional supply to offset the threat- 
ened shortage in 1910-11 was the fixing of the 
reasonable safe limit of depletion of storage 
on Jan. 1 of any year. The Rippl, or mass 
curve method, is usually adopted in determin- 
ing the safe maximum draft from any water- 
shed. The rule adopted for New York was 
that the storage should not go below an amount 
which, added to the lowest runoff recorded 
for a year, would equal the anticipated con- 
sumption for that year, 

The lowest recorded runoff of the Croton 
watershed for a calendar year was 207,000,000 
gal. daily.. With the consumption reduced to 
275,000,000 gal., the deficiency was 68,000,000 
gal. daily, or 24,820,000,000 gal. in one year. 
As further reduction could at that time have 
been made in the consumption, if necessary, 
the figure of 20,000,000,000 gal. was adopted 
as the safe reserve supply for New York con- 
ditions in 1911; 323,000,000 gal. per day has 
been adopted as the safe rate of draft. 


WaATER-WASTE WorRK IN THE FUTURE 


With a gravity supply, which is the condition 
in Manhattan and The Bronx for about 75 per 
cent of the consumption, and with ample aque- 
duct and reservoir capacity, there is practically 
no difference in cost between a small and a 
large use of water, as the same force has to 
be employed to care for the watershed, reser- 
voirs, aqueduct line and distribution system. 
The trunk main capacity is, however, affected 
by the rate of draft, as these mains, in a large, 
well-designed system, are normally propor- 
tioned to the needs for domestic consumption, 
with some margin for fire purposes. For about 
every 20,000,000 gal. daily added to the con- 
sumption a 48-in. main has to be laid, so that 
for each 20,000,000 gal. daily saved the laying 
of a 48-in. main can be eliminated. By taking 
the average length of trunk main required to 
deliver water from the end of the aqueduct to 
the center of distribution and determining the 
cost of such main the monetary value of water 
saved can be arrived at, assuming there is no 
reason to save water to prevent extensions to 
the supply system being required, which was 
the case in Manhattan and The Bronx in 1912. 
From the terminal of the aqueduct at 135th 
Street gate house, Manhattan, to the center of 


2g0 


EN GULNGE E RONG 


distribution is estimated at 25,000 ft. Using a 
cost of $18 per foot for laying a 48-in. main, 
the expense would total $450,000. Assuming 
the capacity of the 48-in. main to be 20,000,000 
gal. daily, the cost per 1,000,000 gal. capacity 
would be $22,500. Assuming interest, sinking 
fund and maintenance at 5% per cent, the cost 
would be $3.39 per 1,000,000 gal. As the lat- 
eral distributors in the distribution system are 
of a capacity based almost entirely on fire- 
service requirements, there would be no addi- 
tional saving for such parts of the system, even 
if the consumption were to be reduced 20 per 
cent. 

For the pumped supply the cost of mainte- 
nance and operation, including sinking fund on 
equipment, is equivalent to about $10 per 1,000,- 
000 gal. 

From the above it is evident that for the 
present there is no financial return from reduc- 
ing water waste where the cost of such saving 
exceeds $10 per 1,000,000 gal. in districts where 
the water is pumped and $3.39 per 1,000,000 
gal. in districts where the water is delivered by 
gravity. 

When the Catskill water supply is introduced 
and has been utilized to such an extent that 
‘pumping from the Brooklyn system will have 
to be resorted to if waste of water is not cur- 
tailed, a very different financial problem will 
be presented. 

The work of preventing water waste was in 
charge of Mr. I. M. de Varona, chief engineer 
of the Department of Water, Gas and Elec- 
tricity of New York City. 


Maintenance of Meters and Effect 
on Revenue 


By A. W. Cuddeback, Engineer and Superinten- 
dent, Passaic Water Company, Paterson, N. J. 


The advent of the meter should check the 
needless waste going on under the old method, 
but it is necessary that the meter be adjusted 
to the work it should perform and be in good 
condition. Thus constant inspection is in- 
volved. ‘The results obtained when changes 
were made in three typ:cal instances show the 
economy of this inspection. 

The first meter would not register on test a 
stream of 650 gal. per twenty-four hours, and 
its record curve for five quarters preceding 
its removal showed a uniform registration of 
about 3000 cu. ft. per quarter. The new meter 
showed a decided increase of registration for 
two quarters. The increase was due to leak- 
age, which, if the normal use was from 3000 
to 4000 cu. ft. per quarter, amounted to from 
2000 to 3000 cu. ft. per quarter, or from 200 
to 250 gal. per day, a flow that was below the 
point of registration of the meter that had 
been removed. The leak had in all probability 
been going on for some time before the 
change of meters was made. 

The second meter would not register on test 
a flow of 1100 gal. per twenty-four hours and 
consequently would not record a leak less than 
this amount. In this case the consumption 
record showed an increased registration of 
only sco cu. ft. for the first quarter of the 
new meter, but during the next period caught 
a leakage of 3000 cu. ft., which in all prob- 
ability the meter removed would not have 
picked up. The record seems to show that the 
normal registration has been increased from 
500 to 1000 cu. ft. per quarter by the change. 

The third meter registered as low as 1000 
gal. ner twenty-four hours, and the meter that 
replaced it gained in one year about 1000 cu. 
ft. per quarter. 

There are many causes contributing to the 
deterioration in effectiveness of the meter in 


service—the gradual wearing of the working 
parts, clogging by foreign substances, such as 
white lead; scale from service pipes; dirt 
stirred up in the distribution system by re- 
versal of flows; flushing of pipes; dirt getting 
in pipes when extensions or repairs are made. 
Ail of these have their effect on the domestic 
meters. This effect may be minimized by 
using care that little dirt gets in the p‘pes 
during construction, by flushing during periods 
when the house draft is at a minimum, by 
thoroughly flushing service pipes when new 
meters are set, by avoid:ng, in the installation 
of service pipes, the use of every material 
that will clog a meter, and by the selection of 
the best type of meter for particular services. 

The bearing of several years of careful at- 
tention to domestic meters on revenue, as at- 
tested by the eight-year record of a residential 
town of about 24,000 population with 4200 
meters in service in 1912, is enlightening. The 
town was completely metered in 1898, and be- 
tween that time and 1906 no special care was 
given to the meters. In 1905 less than $3 per 
capita was earned, and we began to give the 
meters more attention. The results. obtained 
led us to study the subject carefully, and im- 
provements continued until 1910, when our 
revenue touched $3.66 per capita, a mark we 
hope to maintain. While we do not claim that 
the care of the meters was the only element 
enter:ng into the raising of the gross revenue 
per capita, it was, in our opinion, the chief 
cause. 

A comparison of the total registration of 
the domestic meters with the total quantity of 
water delivered to the town, as recorded by 
Venturi meters, has been made for 1904 and 
for every year since 1908. The ratio rose 
from 40 per cent in 1904 to 65 per cent in 
1910, then falling off slightly, roughly parallel- 
ing the revenue curve.- We are not at all 
proud of this record, but conditions are par- 
ticularly hard, the distribution system being 
large in proportion to the population supplied 
and the pressure ranging as high as 130 Ib. 
A portion of the system is under direct pump- 
ing and the pressures are raised for fire serv- 
ice. Like the revenue curve, the care of the 
meters was not the only influence that affected 
this result, as during this period considerable 
work was done in detecting and stopping leaks 
in the distribution system and service pipes. 


Mortality Rates of Philadelphia in 
Relation to Water Supply 


By John A. Vogleson, Chief, Bureau of Health, 
' Philadelphia 


Philadelphia was engaged in improving its 
water supply by construction of filtration 
plants and rearranging its water supply dis- 
tribution system from I900 to Ig11. The 
typhoid fever rates of such districts as re- 
ceived filtered water in the early development 
of the improvements began to decline imme- 
diately after the introduction of filtered water, 
and following the completion of the last of 
the five filtration plants in I91I, the typhoid 
death rate for the entire city shows a con- 
sistent decrease from 72.4 per 100,000 in 1906 
to 12.5 per 100,000 in 1912. Isolated sections 
of the city, notably West Philade'phia, with a 
population of 267,840, had a typhoid rate of 
5.9 per 100,000 in 1912. A large percentage 
of the typhoid which formerly scourged Phila- 
delphia was undoubtedly water borne, and the 
marked reduction of typhoid in this city is a 
notable sanitary achievement, due in by far 
the largest part to the filtration of the water 
supply. 

The average total mortality rate for nine 
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years, 1862-70, was 2291 per 100,000 and con- 
sistently declined to an average rate of 1792 
for the decade 1901-10, and still further de- 
clined to 1522 per 100,000 in 1912, the lowest 
record rate in the history of Philadelphia. 


Operation of Torresdale Filter 
Plant at Philadelphia 


By Francis D. West, Chemist in Charge, 
Joseph S. V. Siddons, Superintendent 


and 


The Torresdale filter plant at Philadelphia 
receives water from the Delaware River and 
was placed in operation July 4, 1907. The 
main plant, as originally built, consisted of 
65 34-acre slow-sand beds, containing from 26 
to 36 in. of sand of an effective size ranging 
from 0.25 to 0.35 mm and a uniformity co- 
efficient of 2. There are 120 preliminary filter 
units of the mechanical type which operate 
without the use of a coagulant. These prelim- 
inary filters have removed over 60 per cent of 
the dirt in the raw water and have made it pos- 
sible to double the output of the slow-sand 
filters, increasing the capacity from 110,000,000 
gal. daily to 210,000,000 gal. daily. With pre- 
filtered water it has been possible to operate 
the slow-sand beds at a rate of 6,000,000 gal. 
per acre daily instead of 3,000,000 per acre 
daily. The lengths of run on the final beds 
have been doubled and the cost of filtration has 
been materially reduced by using prefilters. 

.Almost coincident with the starting of the 
prefilters was the introduction of the Nichols 
sand-washing machine, which, together with 
raking as an auxiliary, has practically super- 
seded all other methods of cleaning at Torres- 
dale. The machine consists merely of an in- 
verted cylinder inside of a closed jacket. The 
dirty sand is fed in the usual manner and the 
wash water, the sand and dirt, instead of going 
out to the court, passes through the machine. 
The water strikes the side of the cylinder, the 
sand drops to the bottom and is allowed to 
pass through a nozzle and is spread on the 
filter. About 2 per cent of the fine sand is 
carried with the water and dirt to the court, 
where it is intercepted. The depth of cleaning 
with the machine may vary from a few inches 
to 8 or Io inches. 

The bacterial efficiency of the Torresdale 
plant for 1912 averaged 99.6 per cent. 

A plant such as the one at Torresdale, with- 
out any sedimentation basins, is utterly unable 
to cope for any prolonged period with water 
having a turbidity of over 100 when operating 
the slow-sand filters at a rate of 6,000,000 gal. 
per acre daily. When such a condition is 
reached prefilters fail to do their proportion of 
the work. The final filters choke bad'y and allow 
fine silt to pass through them. This choking 
up necessitates cleaning for twenty-two hours 
a day, with from fifty-five to fifty-eight filter 
units doing the work of sixty-five, and depend- 
ing upon hypochlorite to reduce the number of 
bacteria and destroy the pathogens. Fortu- 
nately the periods of turbid water occur but 
seldom and are of short duration. The pre- 
filters should be changed and operated like the 
coal filters at Steelton, or a sedimentation basin 
should be constructed and alum used to co- 
agulate the water. Even during the very worst 
period the bacterial efficiency of the Torresdale 
plant averages over 99.5 per cent. 

The filters cleaned by the Nichols methods 
during February, March and April have the 
longest runs, the length of run decreasing until 
about June and then remaining constant for the 
rest of the year. The runs with the Nichols 
method are longer than those obtained with 
any other. The average yields, in million gal- 
lons per acre, for the four years from 1909 to 
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1912 inclusive were 123, 195, 160 and 126. The 
longest run in the history of the plant was for 
14, uays, the quantity of water filtered being 
569,000,0c0 gal. 


Locating Leaks in Water Mains 


By F. J. Hoxie Inspection Department, Associated 
Factory Mutual Fire Insurance Companies, 
Boston, Mass. 


After exhausting the possibilities of aqua- 
phones and other acoustic devices in locating 
a leak recentiy, the following alkaline solution 
method was developed and successfully ap- 
plied, locating the leak within 6 ft. in a con- 
gested yard where to have dug up any con- 
s:derable part of the pipe would have seriously 
interfered with the operation of the mill. 

Caustic soda was selected because it gives a 
very sharp indication, is not particularly 
poisonous, and in the dilute solutions required 


when the flow should be stopped and the meter 
again read. The difference in the readings 
represents the contents of the pipe between D 
and £; in the example, 294 gal. This divided 
by 1.47, the capacity of the pipe in gal. per 
foot, gives 200 ft., or the distance back along 
the pipe from D to E. 

If the pipe is level or slants toward D, a 
point nearer D wiil probably be indicated, as 
the caustic solution is heavier than water and 
tends to flow downward under the water. 

With a pipe sloping downward from the 
source of water to the leak, the indications 
will be unreliable. With one sloping upward, 
they will be accurate within the limits of the 
cond tions of the experiment. Very frequent- 
ly there is not one single leak but several, in 
which case find first the leak nearest D. After 
this is stopped, repeat the experiment, finding 
that next further away, and so on until all are 
found. 

The phenolphthalein solution is formed by 
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Diagram Indicating Method Used to Locate Leaks 


Contents of pipe between 


Ccntents of pipe between B and C = 


C’and E = '100 x 1.47 = 147 gal. 
Contents of pipe between 

has no objectionable color, taste or smell and 
does no damage to pipes, gates or fittings. 
Carbonate of soda or soda ash will work equal- 
ly well. The method can be used on public 
systems by taking the precaution to shut off 
the domestic connection whiie the measure- 
ments are being made, and flushing the p‘pes 
afterward. ; : 

After locating the leak within reasonable 
limits by use of section valves and meters its 
magnitude should be determined by placing a 
small meter around a closed valve. 

Alkali is introduced into the p'ping at 4, 
as near as possible to the source of sup- 
ply. A Y%-in. or Y%-in. hole is tapped in 
the pipe and a corporation cock, A, attached. 
To this is affixed a 3-in n'pple about 18 in. 
long, with a reducing coupling and nipple at 
the lower end and a 3-in valve at the upper 
end to prevent the water from flowing out. 
When in place the corporation cock is opened 
a small amount and the 3-in. nipple allowed to 
fill with water. Then 2 to 3 lb. of solid caustic 
soda or potash are placed in the nipple, the 
valve is closed and the corporation cock 
opened so that the caustic solution can diffuse 
into the pipe. The time that the corporation 
cock is opened is noted. 

If a pump is used for supply:ng the pressure, 
great care must be taken that the valve from 
the primary supply is tight and that a steady 
pressure higher than the primary water supply 
is maintained; otherwise’ the air in the 
sprinkler system will cause false indication. 

After the alkali has been in the pipe long 
enough to have arrived at B (449 gal. divided 
by Io gal., or 44.9 minutes), a few spoonfuls 
of water are drawn from the cock at B in a 
pail containing half a teaspoonful of the 
phenolphthalein indicator. If the red color 
appears, this shows that all the leak is beyond. 
If the color should not appear, samples should 
be tested at minute intervals for 15 to 20 
minutes. If a test is finally obtained, there are 
probably two or more leaks, part between A 
and B and vart beyond. At the time calculat- 
ed for the alkali to appear at C, tests as above 
should be repeated at C. Then at D, when it 
is found after waiting ten or fifteen minutes 
that the alkali has not appeared, a meter shou!d 
be attached and read, and the water should be 
drawn off until red color,appears in the pail, 


A and B 110 x 4.08 = 449 gal. 

200 x 2.62 = 524 gal. 
E and D 200 x 1.47 = 294 gal 
C and D = 300 x 1.47 = 441 gal 


dissolving the dry powder in the proportion of 
Yg ounce to a p-nt of wood alcohol. 

This method will not be found of much 
service for single leaks of less than I or 2 gal. 
per minute. 

Hydrants and calibrated nozzles can be used 
instead of corporation cocks and meter for 
preliminary or approximate determinations. 
The results are not as accurate, however, and 
leaky hydrant drips may give trouble. 


New Cyclopean Masonry Dam at 
Pittsfield 


By Hiram A. Miller, Consulting Engineer, Boston 


The new Farnham dam which has been built 
to furnish an additional water supply to Pitts- 
field, Mass., has a gravity section of cyclopean 
masonry, about 600 ft. in length, with core 
walls at each end, making the total length of 
the dam about goo ft. It is divided by expan- 
sion joints with inspection wells passing down 
through the joints, near the upstream side, to 
the bottom of the dam. These inspection wells 
are connected at the bottom by cast-iron drain- 
age pipes, with a pipe leading from the bottom 
of the deepest well to the westerly side of the 
lower end of the spillway. 

The gate well is on the upstream side of 
the dam outside the regular section, and is 
about ro ft. square, having four inlets at 
various elevations. 

The expansion joints are 80 ft. apart, having 
6-in. vertical offsets, 8 ft. apart through the 
dam. There is a copper strip across the joints 
on the upstream side of the inspection well 
similar to the one designed by the engineers of 
the Board of Water Supply of New York City 
for the Kensico dam. One side of the expan- 
sion joint is constructed of concrete blocks; on 
the other side the concrete of the cyclopean 
masonry is permitted to come to the joint. Be- 
fore laying the concrete the side of the joint 
first constructed was coated with hot tar pitch, 
then a sheet of roofing paper was applied to 
the hot pitch, and the roofing paper was again 
coated with hot pitch. 

During the last of February of the present 
year, after the coldest spell of the winter, when 
the reservoir was full, the total leakage through 
the joints measured at the end of the drainage 


pipe was at the rate of 18,000 gal. per day, 
which had decreased during the present sum- 
mer to 200 gal. per day when the reservoir was 
drawn down 11 or 12 ft. Moisture appears on 
the downstream side of the dam to the extent 
that a large proportion of the area appears wet 
on a damp morning, but in the sunshiny after- 
noon the surface is mainly dry. 

In the revised pressure diagram, made since 
the completion of the dam, the weight of the 
masonry is taken as 157 lb. per cubic foot, the 
volume of the inspection wells being included 
in the volume of the dam, the weight of the 
quartzite being 169 lb., and the weight of the 
schist 174 lb. The weight of the concrete was 
averaged at 151.2 lb. Ice pressure was taken 
at 10,000 lb. per linear foot at the surface of 
the water. It was assumed that the upward 
pressure of water under the dam would be 
equal to the full pressure of the water at the 
upstream side, and that it would be nothing at 
three-quarters of the distance from the up- 
stream side to the downstream side, either at the 
bottom of the dam or at any horizontal section 
of the masonry. When the reservoir is empty 
the pressure line passes about 3 in. outside of 
the middle third, but if the deduction for the 
inspection wells had been taken out of the ver- 
tical longitudinal section in which they are, in- 
stead of being distributed through the total 
volume of the dam, and if the lesser weight of 
the masonry near the upstream face of the 
dam, being all concrete, had been taken into 
account, this pressure line would not have 
passed outside the middle third. The pressure 
will keep within the middle third, in accord- 
ance with the above assumptions, when the 
reservoir is full to the elevation of the spill- 
way. It will also keep within the middle third 
with the water 5 ft. higher, provided there is 
no ice pressure. Consequently flashboards 5 
ft. high can be safely placed across the spill- 
way, provided they are removed before ice 
forms on the surface of the reservoir to any 
great thickness; and provided also that there is 
no depth of water passing over the spillway. 


Portable Irrigation Pumping Plant 


A 20-in. Dow centrifugal pump belted to a 
too-hp. Westinghouse induction motor and 
mounted on a barge is used by the Moulton 
Irrigated Land Company for delivering water 
to rice fields along the Sacramento River, 
California. As the barge is towed from point 
to point by a.gasoline launch, it is able to ac- 
complish what would otherwise require four 
stationary plants. Power is obtained at the 
four pumping stations from the 11,000-volt 
transmission line of the Pacific Gas & Electric 
Company. A bank of transformers on the 
barge steps down this tension to 440 volts as 
used by the motor. 

About 16,000 gal. per minute are handled 
by the pumps, and as the head varies from 12 
to 23 ft. with the river stages the motor is 
about 30 per cent overloaded when the river 
is at its lowest point. So far, it is reported, 
no trouble due to this overload has been ex- 
perienced. The outfit is operated almost con- 
tinuously from the latter part of April to 
the end of August, being shut down only when 
the barge is towed from one point to another. 


A Hicuway TuNnNeL is planned to be built 
by the city of Venice in Italy. It will be 
11,800 ft. long and will be the largest of its 
kind. The idea is to connect the city with 
the islands Gindicca, San Giorgo and Lido, 
thus establishing better transportation facil- 
ities than are afforded by gondolas. A sum 
of $20,000 has been granted to the investiga- 
tion committee. 
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Specifications for Maps and Profiles for Federal 
Valuation of Railroads 


Objections by Carriers to Tentative Stipulations by Interstate Commerce 


Commission, 


with Proposed Amendments and General 


Suggestions 


Strenuous objection is made by the carriers 
of the United States to certain features of the 
tentative draft of specifications for maps and 
profiles as prescribed by the Interstate Com- 
merce Commission in connection with the Fed- 
eral valuation. The three main objections are 
to the preparation of new plans where old 
ones would serve the purpose, to the furnish- 
ing of sundry information not available with- 
out new surveys, and to the surrendering by 
the carriers of the tracings instead of blue- 
prints or negatives. 


PROVISIONS OF SPECIFICATIONS 


The specifications as drafted require the 
railroads to file with the commission three 
classes of tracings, as follows: (1) Right-of- 
way and track maps, on a 400-ft. scale, show- 
ing right-of-way, track and structures; (2) 
station maps on a 100-ft. scale for sections 
where the information required cannot be 
clearly shown on the smaller-scale maps; and 
(3) profiles, on scales of 20 and 400 ft., verti- 
cally and horizontally respectively. For large 
cities and towns the station maps are to be 
divided into two sets, one showing land details 
only and the other showing track and struc- 
tures with the principal land boundaries. The 
prescribed length of all tracings is 56 in., the 
maps to be 24 in. wide and the profiles 12 in. 

On the maps showing right-of-way in de- 
tail the specifications require a complete 
schedule of the grantor, grantee, record of 
deed and similar information on each separate 
parcel acquired; also the property lines of ad- 
jacent landowners; section and quarter-sec- 
tion lines for 1 mile either side of the rail- 
road center line, as well as such subdivisions, 
streets, lots, etc., as can be shown without 
new surveys; lengths of all side tracks, and 
outlines, where they can be shown clearly, of 
all improvements. Stationing from left to 
tight is called for, except where this would 
clash with established stationing; in that 
event such platting may be used as will pre- 
serve this established stationing, provided the 
maps are continuous in the same direction be- 
tween the termini of the main line or branch 
in question. On the profiles an alignment dia- 
gram is-prescribed, and the individual sheets 
must correspond with the individual maps. 
The profiles must also show tabulated quanti- 
ties of all materials for each mile of road. 

Other stipulations relate to character of 
tracing cloth and ink used, border lines, sym- 
bols, lettering, arrangement of data, cardinal 
points, indexing, titles and certification. 


GENERAL OBJECTION 


In its criticism of the tentative draft of 
specifications the Presidents’ Conference Com- 
mittee of the principal carriers throughout the 
country, through its committee of engineers, 
objects primarily to the adoption of any spec- 
ifications until the Interstate Commerce Com- 
mission shall have examined the existing maps, 
profiles and plans of the carriers to learn what 
additional ones, if any, should be furnished. 
The carriers believe they should not be ob- 
liged to duplicate existing maps or other rec- 
ords which are reasonably sufficient for the 
purpose of ascertaining values, whether or not 
such maps or other records conform to the 
specified standards. They aver that literal 


compliance with the tentative specifications 
would require an indeterminately long period 
of time, thereby delaying indefinitely the work 
of valuation. 

The carriers further submit that until a 
complete method of valuation has been de- 
termined upon, a system of gathering and 
filing data with a complete index map thereof 
worked out, and the requirements that will be 
made by the commission in the reporting of 
additions and betterments ascertained and 
fixed, the tentative draft of specifications can- 
not be finally discussed. They feel that they 
should not be burdened with the expense of 
furnishing anything not necessary to the in- 
vestigation and determination of values, and 
that they should not bear the cost of preparing 
and maintaining the records and files of the 
commission in support of the valuation. They 
state that for the tracings alone the cost would 
be $20 per mile more than that for furnishing 
prints from existing tracings. 

Considering all of these points, the carriers 
believe that the only part of the tentative 
draft that should be adopted at present is a 
paragraph of a footnote that reads as follows: 
“To enable the engineering board to begin the 
valuation work promptly, the carriers shall 
furnish copies of those existing maps /and 
profiles and other standard and special plans 
that will assist the engineering board in its 
work. These existing maps, profiles and other 
plans shall be collected together by the car- 
riers at their general engineering offices for 
inspection by the engineering board or its 
agents, and copies of such maps, profiles and 
other plans which this board determines use- 
ful for its purpose shall be furnished when 
requested.” 


FURNISHING OF TRACINGS 


To the furnishing of tracings at any time 
the carriers positively object. The advan- 
tages for the purposes of the commission they 
state to be permanency, ease of reproduction 
and ability to correct. Against these they set 
the disadvantages of excessive and unneces- 
sary cost, probability of error and omission, 
and undesirability of the commission changing 
basic maps or attempting to keep them up to 
date. Discussing these points more fully, the 
carriers assert that they can make prints al- 
most indefinitely permanent, and that they 
stand ready to supply negatives with the prints, 
so that the commission can produce as many 
prints as desired, using dry processes that 
will eliminate scale distortion. As to the 
ability to correct tracings, the carriers aver 


that long experience in attempting to keep two _ 


sets of maps up to date (as in chief engineers’ 
and division engineers’ offices) has shown that 
this is not readily done, and that as the rail- 
ways must keep up-to-date maps it is entirely 
practicable to furnish the commission with 
prints whenever radical changes are made. 
This procedure, they say, will avoid liability of 
error and will save the commission forces 
much work and responsibility in changing 
basic maps. Considering these points, the car- 
riers think the excessive cost of supplying 
tracings would be unwarranted. 

Three principal changes in the general 
scheme for the drawings are recommended by 
the carriers. For convenience and economy, 


and to avoid duplication of work, they would 
have the profiles included on the right-of-way 
and track maps, increasing the widths of these 
maps to 30 in. instead of 24 in. This would 
automatically do away with the separate align- 
ment diagram, and the carriers would further 
eliminate the tabulated statement of quantities 
for each mile of road, which they claim could 
not be clearly or properly placed on the profile 
or map, and should be in an inventory. They 
also propose a separate schedule of matters 
pertaining to the acquisition of the right-of- 
way, instead of including this information on 
the maps. ‘ 

The carriers object to any requirement being 
put on them to furnish the boundaries of or 
information concerning adjacent lands or the 
names of the owners thereof. They point out 
that they have no right to enter upon such 
lands to make surveys, and that the names of 
the owners, particularly in cities, are numer- 
ous and difficult to obtain, and they further 
contend that such names if obtained would be 
of no value because of the constantly changing 
ownership. 


Mopirirep DraFrr 


In the event that the commission overrules 
the general objections to the adoption of any 
order other than the one embodied in the foot- 
note paragraph quoted in full, the carriers 
ask permission to state somewhat in detail 
sundry objections to the tentative draft of 
specifications not already enumerated, and to 
this end they submit a modified draft. This 
modified draft embodies all of the objections 
already cited, with special emphasis on the 
desirability of making new tracings only when 
adequate existing ones are not available, and 
of allowing the carriers to retain all tracings. 
The various stipulations would, therefore, only 
apply to entirely new maps. 

Among the additional changes proposed are 
the following: The scales for the maps are 
not positively prescribed, but are not to be 
smaller than those named in the tentative 
draft. For the profiles the vertical scale may 
be either 20 ft. or 30 ft. to the inch. Any 
plain and simple lettering may be used, in- 
stead of gothic, as prescribed by the commis- 
sion. Cardinal points need only be indicated 
“as nearly as can be ascertained from existing 
records,” and such phrases as “if available” 
or “if feasible” are appended in a number of 
places. Changes in the methods of indexing 
are proposed, mainly to conform to accepted 
railroad practice. Instead of certifying to the 
correctness of each sheet, the carriers would 
certify only the last of each series, each of 
the other sheets of the series to be identified 
by the signature of the officer authorized to 
certify records. 

In conclusion the carriers ask permission to 
state orally and in detail the reasons which 
support their objections and suggestions, and 
that—unless all of their statements of fact 
be taken to be true by the commission—each 
carrier, by order of the commission, be given 
opportunity to introduce evidence in support 
of such statements, and especially to exhibit to 
the commission its existing maps and profiles, 
which it thinks substantially meet the require- 
ments of the work of valuation. 


A TrmsBer-SALE of 700,000,000 ft., b. m., in 
the Kootenai National Forest, which is near 
Montana’s Canadian boundary, is announced 
by the Forest Service. It is planned to make 
paper pulp of the wood. It is estimated that 
the Government will receive $1,500,000 for 
the timber; $500,000 of this sum will go to 
Montana for schools and roads. 
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AMERICAN PUBLIC HEALTH ASSOCIATION CONVENTION 


Abstracts of Some of the Papers and Committee Reports Presented 


before the Laboratory and Sanitary Engineering Sections of the 


Forty-first Annual Meeting at Colorado Springs, 


Sanitary Control of Waterways 


Committee Report by George C. Whipple, Chair- 
man; Paul Hansen, Andrew J. Provost, Theodore 
Horton, Harrison P. Eddy 


The term “sanitary control of waterways” is 
preferable to “river cleaning.” It is recom- 
mended this committee be known henceforth 
as the “Committee on the Sanitary Control of 
Waterways.” 

Where it is only necessary to prevent a nuis- 
ance, and the waterway has no other practical 
use than that of an open drainage course, no 
greater requirement need be made than that 
the water be non-putrescible, free from un- 
sightly color and suspended, or floating, matter, 
and that no sludge banks or other objection- 
able deposits be formed. As a measure of such 
pollution a knowledge of the physical charac- 
teristics of the polluting matter and the dilut- 
ing water, such as color and suspended solids, 
together with a knowledge of its biological 
character, as shown by the oxygen-absorbing 
power, would be of greatest service. Such a 
measure has recently been proposed by the 
Royal Commission on Sewage Disposal in Eng- 
land, and standards of this kind have been 
proposed for New York Harbor by the Metro- 
politan Sewerage Commission. 

When a standard for the permissible degree 
of pollution in waterways used as sources of 
public-water supply is established it ought ob- 
viously to rest not upon analyses alone, but 
quite as much upon the sanitary conditions of 
the watershed—knowledge of stream flow at 
high and low water, the population and indus- 
tries tributary to the sewers, the distance of 
pollution above the waterworks intake, and the 
like. In other words, some index must be ob- 
tained of the danger of infection. 

The use of waterways for recreation pur- 
poses places a great demand upon the purity 
of the water. In establishing sanitary stand- 
ards for this class of waters aesthetic consid- 
eration must play a predominant part. The 
water must appear to be clean and there must 
be no sewage or wastes discharged into it that 
will prejudicially affect the appearance or odor 
of the water even in the immediate vicinity of 
the sewer or waste outlets. _ 

Where injury to fish or shellfish occurs the 
permissible degree of pollution in a waterway 
is an essentially economic proposition, to be 
decided after a comparison of the damage done 
or expected and the cost of preventing the 
damage. 

The question of the danger to cattle from 
drinking from polluted water courses should 
also be settled upon economic grounds. 

Injury to industries by waterway pollution 
is another question to be considered on a strict- 
ly economic basis; the cost of preventing the 
pollution and the damage that accrues to the 
industries from such pollution must be com- 
pared. The means for measuring pollution in 
such cases must vary with the character of the 
industries affected, and no general rules may 
be laid down. 

The obstruction of channels by solid matter 
rarely results from sewage discharge, but may 


result in marked degree from certain industriai 
operations, such as hydraulic stripping of quar- 
ries and sluicing operations. An element that 
may enter at times is the danger that floods 
may result from undue restriction of water- 
ways*by heavy deposits of wastes. 

In approaching the solution of any problem 
involving waterway sanitation the question 
should invariably be asked “What is the value 
of the benefits derived as compared with the 
cost of maintaining the stream in an accept- 
ably clean condition?” Broad generalizing 
must be avoided, for nearly every waterway is 
a law unto itself. 


Water Purification 


Report of Committee Consisting of George W. 
Fuller, Chairman; F. E. Longley, Charles G. 
Hyde, G. G. Earl, Morris Knowles and J. L. 
Ludlow 


A table was presented before the Interna- 
tional Congress of Hygiene and Demography 
in Washington in 1912 by Mr. Allen Hazen, 
giving the population supplied with filtered 
water for several decades, and to which figures 
for the current year have been added. 


PoruLaTIOoN SUPPLIED WiTH FILTERED WATER 


Year Population Year Population 
POR eaters cities iets None S900 Soccwe seca 1,860,000 
PEQH See erences o 30,000 BOIQ: <6 Sosa cere 10,806,000 
MeO ae aiaee ni a a 10,000 19T3 So eee 13,290,000 


During the period 1904 to 1913 works were 
built for supplying filtered water to the fo!- 
lowing cities of 100,000 population or over: 
Philadelphia, Pa.; Pittsburgh, Pa.; Washing- 
ton, D. C.; Indianapolis, Ind.; Providence, 
R. I.; Cincinnati, Ohio; New Orleans, La.; 
Hackensack, etc., N. J.; Louisville, Ky.; 
Columbus, Ohio; Toledo, Ohio; Atlanta, Ga.: 
Birmingham, Ala.; Scranton, Pa.; New York, 
partial; Minneapolis, Minn. and Grand 
Rapids, Mich. 

A number of cities in Canada have also, 
within the last few years, built or are building 
water filtration plants. Among these are 
Montreal, Toronto and Saskatoon. Steps have 
also been taken in the direction of water filtra- 
tion plants at Ottawa, Hamilton and Brandon. 

A number of cities in the United States 
have in the last year or so either placed con- 
tracts for or have been seriously~ considering 
filtration plants, the principal ones of which 
are New York City (Boroughs of Manhattan 
and the Bronx); Hartford, Conn.; Baltimore, 
Md.; St. Louis, Mo.; Trenton, N. J.; Erie, 
Pa.; Decatur, Ill.; Dallas, Tex.; Akron, Ohio; 
Quincy, Ill.; Evanston, Il., and New Bruns- 
wick, N. J. 

The question has been agitated at numerous 
other places, the chief cities being those on the 
Great Lakes, including Milwaukee, Cleveland 
and Detroit. 


PROGRESS AND LIMITATIONS OF STERILIZING 
PROCESSES 


Hypochlorite—Where a municipal water 
supply is subjected to treatment of any kind 
the use of hypochlorite is almost always a part 


September 9 to 13 


of that treatment. It is a very cheap and 
quite effective method, generally speaking, for 
destroying certain of the dangerous elements 
of a poliuted water supply. 

The hypochlorite treatment has we!l-defined 
limitations. It does not remove turbidity nor 
color, nor organic matter to any appreciable 
extent; nor does it remove objectionable tastes 
or odors. Suspended matter in the water in- 
terferes seriously with the efficiency of the 
treatment. The treatment fails to destroy cer- 
tain kinds of bacteria which are very resistant 
to the toxic effect of the chemical. There is 
considerable evidence, too, to indicate that this 
treatment, as applied in the United States, 
does not actually destroy all of the bacteria, 
but simply stuns them or drugs them for a 
time. 

That hypochlorite has a disagreeable taste 
and odor is, of course, commonly known. The 
quantity in which it has to be applied to pro- 
duce the desired effect in a polluted water is 
very small, ordinarily small enough so that it 
does not impart any of this taste or odor to 
the water treated. Every water, however, has 
its own limitations in this respect, and ex- 
perience with a number of waters has shown 
that practical difficulties sometimes arise in 
producing the effect desired without leaving 
the water with seriously objectionable quali- 
ties. Treatments have been developed and 
applied which are designed to remedy such 
offensive tastes and odors, but are not yet 
generally used, for the reason probably that 
they are not frequently needed. 

Hypochlorite treatment must not be con- 
sidered as a substitute for other established 
means of water purification. It is valuable 
indeed in many emergencies, and valuable 
always as an adjunct to filtration. In some 
waters which are unusual in their freedom 
from suspended and organic matter it may be 
considered all-sufficient, but the principal ap- 
plicability of the treatment is for emergency 
use or as a finishing process after filtration. 

Liquid Chlorine—The use of liquid chlorine 
as a sterilizing agent has recently come to 
public notice. At the present writing its use 
has not become general enough to afford de- 
cisive evidence that it will have the same 
practical success that the hypochlorite treat- 
ment has had. Its advocates make very 
promising claims for it, and the little evidence 
that has been presented to the public indicates 
it is worthy of careful consideration and study. 
It is said to be quite as efficient, if not more 
so, than hypochlorite, and so far as the 
chemical itself is concerned is also said to be 
more economical. 

Ozone—Under proper conditions ozone has 
the power to completely destroy bacterial life 
in water. ~The commercial application. of 
ozone, however, is attended with certain difh- 
culties. Principal among these is the diff- 
culty of obtaining a thorough and intimate 
mixture of the ozone gas with the water to be 
treated, to be sure that a suitable amount of 
the gas comes in contact with every particle 
of water, and of the interruptions in the con- 
tinuity of performance of the ozonizer. 
Another difficulty seems to have been the high 
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cost of the treatment when compared with the 
modest cost of hypochlorite. The treatment is 
not applicable to water which contains tur- 
vidity or organic matter. 

Ultra-Violet Rays——Somewhat the same re- 
marks may be made about the use of ultra- 
violet rays for the sterilization of water as 
those given above regarding ozone. Its use 
has been advocated and its success, on a lab- 
oratory scale, has been well demonstrated, but 
its excessive cost, its complicated nature and 
the difficulty of making it applicable to the 
treatment of large volumes of water, together 
with the other general limitations already re- 
ferred to, do not at present promise well for 
its commercial success. 

At Springfield, Mass., it was discovered that 
the desired decolorizing effect could be pro- 
duced with entire satisfaction by dosing the 
water intermittently with aluminum sulphate, 
applied as the water enters the sedimentation 
basin. This continues for several hours, the 
water thus treated mixing with the water pre- 
viously contained in the basin. During seven 
months of 1912 an average application of 0.23 
grain per gallon of aluminum sulphate reduced 
the color from an average of 37 in the raw 
water to 15 in the filtered water. It is be- 
lieved that two factors contribute to the suc- 
cess of this intermittent treatment under 
Springfield conditions. First, the water is very 
soft, having an alkalinity which averages 
hardly more than Io parts per million. Second, 
the sedimentation basin, in which the mixing 
of the coagulated and uncoagulated waters 
takes place, has a capacity much greater than 
is commonly found in coagulating basins of 
mechanical filter plants, namely, about 
40,000,000 gal. per day for an average daily 
flow of slightly more than 10,000,000 gal. 
This gives ample time for the reactions which 
result in the discharge of the color. 


DECOLORIZATION AND WATER SOFTENING 


During the past year the water softening 
plant at Grand Rapids, Mich., has been put in 
service. It deals with a highly colored and 
moderately turbid water having a total hard- 
ness of about 250 parts per million. The in- 
crustants or permanent hardness amounts to 
only about 30 parts per million. 

The most interesting feature of the Grand 
Rapids project is that the lime which is used 
for softening the water also succeeds, through 
the removal of magnesia, in reducing the vege- 
table stain to a point as low as that which 
could be secured at much greater expense by 
the application of sulphate of alumina. In 
other words, a highly colored water that is 
hard is reduced in color to less than Io parts 
per million with the use of lime, and its total 
hardness is reduced to less than 100 parts, all 
at a cost of less than would be required for 
treatment with sulphate of alumina to secure 
equal decolorization. 

Lime or soda to remove free carbonic acid 
and thus reduce the corrosive tendencies of 
the water, if judiciously applied, seems capable 
from laboratory experiences with the Croton 
water of New York City of forming coatings 
on the inside of a pipe system so that corrosion 
may be practically neglected. 

Clear underground waters and filtered sur- 
face waters show an amount of iron dissolved 
from the piping which is probably no greater 
than that in many turbid and colored surface 
waters. But when the latter are used in an 
untreated condition the effect of corrosion 
seems to have been largely obscured by other 
physical characteristics. Hence the rapid in- 
crease in the use of filtered water has devel- 
oped the need for additional care in the study 
of filtration projects. 


Rational Basis for Sanitation of 
Rivers and Harbors 


By George A. Soper, President Metropolitan 
Sewerage Commission, New York City 


A rational basis for the sanitation of riv- 
ers and harbors can be arrived at only by the 
careful consideration of what is both desir- 
able and practicable in the way of protection 
from sewage. The extent to which protection 
is afforded should depend upon the uses to 
which the nattral body of water is put. 
Boards of health frequently err on the side 
of too stringent requirements and municipali- 
ties frequently make the mistake of waiting 
until a river becomes excessively foul before 
attempting to devise a sanitary disposition of 
the sewage. Each case must be dealt with in 
accordance with a clear understanding of its 
particular requirements. 

The sanitation of rivers and harbors, like 
street cleaning, should be essentially pre- 
ventive work. It is desirable that a definite 
standard of cleanness be established at the 
outset to serve as a guide for all future opera- 
tions. Due consideration should be given to 
the practical side of the question. The art 
of disposing of sewage in a sanitary manner 
does not make it possible to keep waters in 
a scrupulously pure state without excessive 


cost, and sewage-purification works are them- . 


selves frequently a cause of nuisance. 

In order to obtain a rational basis for the 
sanitation of rivers and harbors a distinct 
program for the construction of the necessary 
sewage-disposal works should be made out 
long in advance of the requirements and 
should be followed as the circumstances of 
the situation demand. 


Shellfish Conservation and Sewage 
[Disposal 


By George A. Johnson, Consulting’ Engineer, New 
York City 


The shellfish industry has grown until the 
value of the total output of nearly 40,000,000 
bushels amounts approximately to $20,000,000, 
three-fourths of which is controlled by New 
York, Virginia, Connecticut, Maryland, New 
Jersey, Rhode Island, Louisiana and Massa- 
chusetts. Sanitary conditions naturally have 
changed also. Where shellfish formerly grew 
in a naturally pure state there now often dis- 
charge huge sewer outfalls, polluted rivers or 
the effluents of sewage-treatment works. 

There can be no question that the oyster will 
take in and retain pathogenic germs. Although 
typhoid germs do not multiply within the body 
of a healthy oyster but decrease, there is evi- 
dence that in dead oysters this germ will actu- 
ally flourish. Thus it is easily conceivable that 
one dead oyster may contaminate scores of 
perfectly good oysters growing in the same 
vicinity or stored in the same receptacle. It is 
equally certain that polluted oysters repeatedly 
have caused epidemics of typhoid fever and 
other intestinal disorders. 

Of recent years we hear much of the possi- 
bilities of “oyster hibernation.” The theory is 
that during the cold months of the year the 
shell closes tightly and the oyster passes into a 
“sleeping” state, to open and resume its normal 
functions with the advent of warm weather. 
Hence oysters dredged in the cold months sup- 
posedly are safer to eat than in the warm 
months. 

Heat, as ordinarily applied in cooking shell- 
fish, does not destroy all of the germs they may 
contain, for to do so would be to impart to 
them the consistency of rubber. 


Until all sewage is made innocuous before 
discharge there seems to be little hope that 
shellfish will be considered other than a poten- 
tially dangerous article of diet, unless perhaps 
they are allowed a period for self-purging in 
unpolluted water before being placed on the 
market. It seems reasonably certain that pol- 
luted shellfish when placed in constantly chang- 
ing unpolluted water will purge themselves of 
impurities in from one to two weeks. This re- 
finement in the preparation of shellfish for the 
market may not be the ultimate answer to the 
problem, but it deserves exhaustive study. 

Except in special well-adapted cases, it is im- 
possible on financial and other grounds abso- 
lutely to conserve the purity of shellfish layings 
by sewage treatment. Complete treatment of 
the sewage entering waters which flow over 
shellfish layings will improve existing condi- 
tions, and in special cases almost, if not indeed 
entirely, remove the existing danger; but to 
be thoroughly effective unusual conditions and 
extreme conscientiousness in the operation of 
the sewage-treatment works are required, par- 
alleling the vigilance with which good water- 
filtration works are watched. Interstate co- 
operation, the whole order of affairs being 
supervised by a supreme authority vested by 
law with power to approve or condemn, would 
also be necessary. 

The conservation of the shellfish industry is 
a difficult problem, made so by the fact that 
common-law rights of sewage disposal into the 
sea and its estuaries have been and are being 
extensively utilized. To set these conditions 
back a century solely for the sake of conserv- 
ing the oyster industry, where no other offense 
is created, is a matter which, if pressed, will 
engage active sanitary, financial and legal 
minds for many years to come. 


Water Softening and Decolorization 


By Walter A. Sperry, Chief Chemist, Board of 
Public Works, Grand Rapids, Michigan 


The distinctive problem at the Grand Rapids 
filtration plant has proved to be the removal 
of the effects of the steeping of the meadows 
in water that reached the Grand River. 
The problem was rendered more  diffi- 
cult in that in addition to its color the water 
was hard, and hard waters seem more difficult 
to decolorize than soft waters, provided there 
is an absence of clay. 

The total hardness of the water at Grand 
Rapids, in parts per million, has averaged 217, 
with a maximum of 288 and a minimum of 104. 
This has been accompanied by an average 
color of 32 and an average turbidity of 20— 
the color ranging from 16 to 55 and the tur- 
bidity from 5 to 135 parts per million as 
minima and maxima. This total hardness was 
made up of the bicarbonates of calcium and 
magnesia, averaging 188 parts per million, 
accompanied by about 30 parts of sulphates 
and an average of 17 parts of magnesium for 
the past six months. 

The first few days of operation showed that 
the amount of alum necessary to produce a 
water whose color was Io parts per million or 
less was excessive—a water carrying a color of 
30 to 40 parts requiring 3 to 4% grains per 
gallon of alum to produce a water of the 
above requirements. Such treatment was not 
only expensive, but so increased the sulphate 
or permanent hardness as to produce a very 
disagreeably hard water. Meantime laboratory 
experiments indicated that the use of lime 
would not only soften the water, but decolorize 
it as well, and at less expense. 

It was proposed to utilize the magnesium in 
the Grand River water supply through the 
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softening process as a decolorizing agent. By 
the addition of lime sufficient for the full neu- 


_tralization of the bicarbonates present it was 


found that we could produce a water whose 
color was io or less and whose total hardness 
ranged from 88 to 100 parts per million. By 
so doing we were able to reduce the alum re- 
quired to an amount as low as % grain per 
gallon, its function being largely to help carry 
down the fine crystals of calcium carbonate 
formed in the softening process. The use of 
lime offered as advantages the reduction of 
both hardness and color at greatly reduced 
cost as compared with alum. 

This method of treatment with lime has 
proved most efficient and economical for all 
classes of waters the seasons have brought to 
our plant. 


A Fallacy of the Methylene-Blue 
Putrescibility Test 


By Dr. Arthur Lederer, Chemist, The Sanitary 
District of Chicago 


Widely differing results can be obtained by 
varying the quantity of methylene blue in tests 
for putrescibility. The results of my investiga- 
tions were so striking as to clearly call for an 
adjustment of the point in question if the test 
is to be retained as a fairly accurate expression 
of the relative oxygen requirements of a sew- 
age, effluent, or contaminated water. Tests 
brought out clearly the fact that the relation of 
the concentration of the dye to the bottle ca- 
pacity is of great importance. 

Experiments with various mixtures of 
sprinkling filter effluent indicate that relative 
stabilities of 1.0 cu. cm. and 0.70 cu. cm. of the 
methylene blue solution are used, yet the 
“standard methods” of the association permit 
such variations. The variations become more 
marked with the variation in the amount of 
coloring matter employed. 

The question arises: “How much of the 
methylene blue should we add to make the test 
indicate the elimination of the nitrate and 
nitrate oxygen without influencing the time 
element through any germicidal action of the 
dye?” For this purpose a series of tests was 
arranged in which the time of decolorization 
was recorded on one and the same sewage mix- 
ture, when different quantities of the coloring 
matter were employed. A series of bottles con- 
taining the same sewage mixture, without dye, 
however, were likewise incubated at 20 deg. 
C. and the nitrates-as well as nitrites de- 
termined in one of the “blank” bottles when- 
ever the blue color disappeared in one of the 
putrescibility bottles. In this way it was 
deemed possible to come fairly close to the 
actual amount of dye indicating the elimination 
of the available oxygen. The initial mineral 
nitrogen (nitrate-nitrite-oxygen) varied as a 
rule from I to 5 parts per million. I believe 
that the results point to the conclusion that if 
0.4 cu. cm. of the methylene blue solution is 
used the mineral nitrogen at the time of de- 
colorization has practically disappeared. The 
shorter time required by the use of 0.3 cu. cm. 
of the coloring matter does permit the reten- 
tion of larger quantities of the nitrate-nitrite 
oxygen. It is also noteworthy that a certain 
small. residual mineral nitrogen is left even if 
the time of exposure be extended beyond the 
time occupied by the decolorization of I.0 cu. 
em. of the methylene blue. For all practical 
purposes such a small quantity is immaterial 
since the oxygen available from it is likewise 
extremely small. 

It must be conceded that the observations 
recorded hold good only for the brands of the 
dye employed by me. It is possible that other 


brands vary in their germicidal properties. In 
the light of my observations, this is a factor of 
great importance if the interpretations of the 
results obtained with this method are to be of 
service. All of the “relative stability” figures 
obtained lately in the laboratory and field work 
of the Sanitary District of Chicago are based 
upon the 20-deg. C. incubation in 150 cu. cm. 
bottles containing 0.40 cu. cm. of a 0.50 per cent 
aqueous methylene blue solution (Weiler-ter 
Meer Company). 

In view of the importance of the test, I 
would recommend that the committee of the 
American Public Health Association on meth- 
ods for the chemical analysis of water and 
sewage investigate the matter. The concentra- 
tions of the methylene blue solution permitted 
by the “standard methods of water analysis” at 
present are undoubtedly too high. Only one 
definite concentration should be made “‘stand- 
ard,” 


Progress in Street Cleaning 


By S. Whinery, Consulting Engineer, New York 
City 


There have been no radical or particularly 
notable advancements during the last few years 
in the machinery and methods of street clean- 
ing in American cities. But no little progress 
has been made in improvements on methods 
and appliances and in a more careful study 
and analysis of the business, especially with 
reference to detailed cost of the work. 

Since the advent of street-flushing wagons 
and horsepower squeegees little that is new or 
novel in street-cleaning machinery or appli- 
ances has come into use. The flood of patents 
issued for street-cleaning devices continues 
unabated, but these patents relate largely to 
details and disclose little of value for prac- 
tical use. Most of our street-cleaning appa- 
ratus is admitted to be more or less crude and 
unsatisfactory, and there would seem to be 
possibilities for material improvements, if not 
radical innovations. The operation of the 
present street-cleaning machines by mechan- 
ical power, as tried in many cities, involves 
such practical difficulties that its successful 
use is somewhat problematical, though there 
seems to be a useful field for it in the col- 
lection and transportation of street sweepings, 
especially where the haul is long. Vacuum or 
suction machines for collecting street dirt, if 
perfected to do the work satisfactorily and 
economically, would have the great advan- 
tage of removing the dust from the street 
without resorting to the use of large quan- 
tities of water. 

A decided advance in the standards of 
cleanliness of streets has been manifested 
within recent years. In the smaller cities and 
suburban sections, where earth and broken- 
stone street surfaces prevail, the use of oil 
to suppress dust is now quite general. While 
this is not, strictly speaking, a street-cleaning 
process, it serves as an effective temporary 
substitute for cleaning and marks a revolu- 
tionary improvement in the comfort of using 
such streets. 

Perhaps the most promising advance that 
has been made is the greater attention given 
the keeping and analysis of more complete 
and itemized accounts. This requires, of 
course, greater attention to the collection of 
exact data of quantities and costs and in- 
volves no little additional expense, but it is 
becoming more and more appreciated that the 
money so spent is wisely invested. There is 
growing up a strong demand for the general 
adoption of a uniform system of accounting 
and for more complete and detailed printed 
reports of street-cleaning departments. 


Street littering is effectively prevented in 
most European cities by the rigorous enforce- 
ment of laws or ordinances prohibiting it. 
Most of our American cities have such laws 
and ordinances, but they are practically “dead 
letters.” Spasmodic attempts have been made 
to enforce them in a number of cities, but 
public opinion has not sufficiently sustained 
these efforts, nor have the municipal authori- 
ties, as a rule, made their enforcement prac- 
ticable by providing an ample supply of re- 
ceptacles into which such litter may be de- 
posited. It is hoped that the time is not far 
distant when the necessary receptacles for lit- 
ter may be generally provided by the munici- 
palities and ordinances against street litter- 
ing will be rigidly enforced. In New York 
City the street cleaning department has esti- 
mated that the additional cost for collecting 
street litter is $270,000 annually. This very 
large sum could be saved to the city by pro- 
viding convenient receptacles for litter and 
then enforcing the ample ordinances already 
existing. European experience has proved 
beyond doubt that this may be done without 
imposing any serious inconvenience on the 
public, 

The possible utilization of street sweepings 
for filling low lands or building up new and 
very valuable areas of land by filling in shore 
areas now covered by shallow water is re- 
ceiving attention. Contrary to the prevail- 
ing opinion, experience and investigation have 
demonstrated that street cleanings free from 
garbage may, if properly handled in the dumps, 
be so used without danger to the public health 
and without serious inconvenience or offense 
to the public. 

Some satisfactory method probably will be 
discovered to recover at a profit the fertiliz- 
ing elements of sweepings and refuse from 
paved streets. 

In snow-removal work the old and well- 
known methods and appliances continue to be 
used. Doubtless new and efficient machinery 
for the work could be devised, but the cost of 
installing it and the very short time it could 
be utilized make it very questionable whether 
in the end it would prove a good investment. 
Theoretically it is not impracticable to design 
apparatus to melt the snow on the street at a 
cost below that of loading it upon the wagons 
and hauling it away, but, when it is consid- 
ered that such apparatus could be operated 
for only a few days during the year, the cost 
of providing it would probably not be war- 
ranted. 


20 and 37 Degree Plate Counts 
for Bacteria 


By J. Bosley Thomas and Edgar A. Sandman, 
Water Department, Baltimore 


The widespread objection to the change from 
the standard temperature of 20 deg. C. for 
incubating plates for bacterial counts to 37 
deg. C. has Jed us to run our routine counts 
at both temperatures for a year. For the pur- 
pose of this paper the results of daily ex- 
amination of samples of water from three mod- 
erately polluted streams, flowing through 
essentially the same kind of rural district, and 
discharging from 10,000,000 to 100,000,000 gal. 
per day, were selected. 

The average of the 37 deg. temperature 
counts is 322, and the average of the 20 deg. 
counts is 2867, which is about ten times the 
37 deg. average. Several methods of group- 
ing the results were considered, but the fol- 
loing scheme of comparing the counts with the 
probable character of the water and yet keep- 
ing the table as condensed as possible was de- 
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cided upon: Each sample having been sub- 
jected to examination in pure culture for mem- 
bers of the B. coli group, the counts at both 
temperatures were grouped according to 
whether the samp:e had shown the presence 
of one or more members of the B. coli group 
in 0.01, 0.1, I and 10 cu. cm., and further 
separated into the number of times they came 
within certain limits. The tests for members of 
the B. coli group included the use of dulcit, in 
addition to the three usual sugars, appearance 
of growth on gelatin, and other special tests 
after rejuvenation when the original results 
were not sufficiently characteristic. 

A striking fact brought out by this method 
of grouping is that the averages at both tem- 
peratures increase in geometric progression as 
the B. coli group organisms were isolated from 
Io, 1 and o.1 cu.cm. This does not hold good, 
however, with the counts grouped under B. 
coli present in 0.01 cu. cm., where the small 
number of counts probably materially in- 
fluences the average. 

The use of the two temperatures for ex- 
amining waters disinfected with calcium hypo- 
chlorite has shown that the organisms growing 
at 37 deg. are more resistive to the treatment 
than the organisms growing at the lower tem- 
perature, and that the higher temperature sel- 
dom shows the presence of after-growths. 

If there be any advantage of one count over 
the other as an index of pollution it is perhaps 
slightly in favor of the higher temperature, the 
counts at which show less variation within the 
limits of the counts. 


Municipal versus Contract Street 
Cleaning in Washington 


By J. W. Paxton, Superintendent of Street Cleaning, 
Washington, D. C. 


Street cleaning by city labor in Washing- 
ton, D. C., superseded the contract system on 
July 1, 1911. Notwithstanding the changes in 
methods and the first cost of new equipment, 
the expenses for the first year were lower than 
those: for the years when the work was done 
by contract. 
June 30, 1913, the records disclosed that for the 
expenditure of the same amount of money 
more than 25 per cent more work was accom- 
plished than during the last year of the con- 
tract system. 

Under the contract system in Washington 
changes in specifications and methods of doing 
the work took place very slowly, and usually 
only when specifications were made up for new 
contracts, which was once in five years; but in 
the municipal work of the last two years im- 
provements have been of daily occurrence. 
Each blockmen’s work has been studied indi- 
vidually. Time studies with odometers have 
been made of all vehicular movement. Collec- 
tions are all made working toward the dumps. 
Schedules are arranged for all machines, squee- 
gees, flushers, etc., so as to do effective work 
every moment from the time they leave the 
stable until their return. Each gang is ar- 
ranged with the view of having the number of 
sprinklers, machines, broomers, shovelers and 
carts in proper proportion. It has been found 
that some of the wider alleys can be swept to 
advantage with one-horse brooms, and sched- 
ules have been very carefully worked out to 
do the work with as little loss of time as pos- 
sible in going from one alley to another. 

The area of each square, intersection and 
alley has been carefully computed and card- 
indexed, and a cost-keeping system has been 
established which assists in comparing the cost 
of cleaning 1000 sq. yd. each month or oftener 
with the cost in previous months, or one 


At the end of the second year,- 


foreman’s work with that of another doing 
similar work, or one method of cleaning 
with another. The office is supplied with a 
multigraph printing machine, so that schedules 
may be changed and reprinted on a day’s 
notice. 

The most radical change in methods has 
been to increase the hand-cleaning combined 
with an occasional washing and to decrease the 
machine-broom areas. The machine brooms 
raise so much dust that heavy sprinkling is 
required; the fine dust mixes with the water 
to form a fine mud, which is smeared on the 
street by the broom, and, becoming dry, turns 
to dust again. The brooms only sweep the 
coarser particles, and many of these are 
thrown by centrifugal force over the broom 
back to the pavement. 

Hand-cleaning work is capable of better dis- 
tribution than any other method, more atten- 
tion being given to the dirtier areas by simply 
increasing the number of men, who only clean 
the portions of the street which are dirty and 
work on these portions until they are clean. 
There is a fine scum which becomes plastered 
to the pavements, particularly sheet asphalt, 
which is not apparent when the pavements 
are dry but rises up in a thin sheet of mud 
when moist, making the pavements very slip- 
pery. This and fine dust cannot be removed 
by the hand cleaners; but by washing about 
twice per week, in addition to hand cleaning, 
these troubles can be eliminated. 


Day and Night Collection of 
Municipal Wastes 


By William H. Edwards, Commissioner of Street 
Cleaning, New York City 


Unsightliness of cans of ashes and garbage 
standing in front of buildings is much less 
so at night than in the daytime. The retention 
of the cover on the receptacle is easier in the 
daytime in that animals do not prowl about 
and persons who find pleasure in displacing 
the covers do not find it convenient to do so 
when they are observed. Such cases as do 
occur where by carelessness or malice the 
covers are removed the day work has its dis- 
advantage in the spreading by the wind of 
dust from the ashes or the generation of 
noxious odors by the sun’s effect upon the 
garbage. 

At best, the receptacle is some obstruction 
to the pedestrians and therefore is a disad- 
vantage in the daytime and much less so at 
night. Interference with regular traffic by 
vehicles whose work causes them to stop and 
start frequently and at times to cross the 
street is also considerable. 

Where receptacles are placed within an 
areaway there is disadvantage in night col- 
lection owing to the difficulty which the col- 
lector experiences in seeing whether there is 
material to remove or not. 

The emptying of the receptacle into the cart 
or truck is necessarily attended by some noise 
at night. The noise of vehicular traffic, while 
of no great importance in the daytime, be- 
comes of considerable importance during the 
sleeping hours. : 

The effect of the intense heat of the sun 
radiated from the pavements in the summer- 
time is a distinct drawback both to men and 
animals in day collection and is completely 
obviated in night collection. The spilling of 
material from the vehicles is likewise disad- 
vantageous in day collection and is of small 
comparative importance in night collection, as 
arrangement can be made for the sweeping up 
of the litter before the use of the streets in 
the day time. 


When the materials collected at night ar- 
rive at the dumping points there is a charge 
to be made as an economic disadvantage for 
the necessary lighting. 

During the whole process of collection the 
one particular disadvantage of night work 
comes from the fact that supervision of the 
work is made considerably more difficult than 
where the supervising officer has the advan- 
tage of broad daylight. 

I am convinced that night collection should 
be chosen in the case of New York. 


Cost System for Street Cleaning 
in Washington 


By J. W. Paxton, Superintendent of Street Cleaning, 
Washington, D. C. 


Three sets of unit costs are recorded by the 
system of accounts maintained by the depart- 
ment of street cleaning in Washington, D. C. 
The first consists of the sum of those charges 
which are directly dependent on the foreman 
or gang, such as payrolls, and is the working 
total, representing those charges which admit 
of direct comparison. This total, added to the 
indirect costs, such as those of superintendence, 
gives a second total, of value in comparing 
local costs with those of other cities where 
these items are included. A third total is ob- 
tained by adding to the second a theoretical 
interest on investment, depreciation, etc., for 
comparison with outside contract cost. These 
last totals are only computed annually. The 
first or working unit cost is compiled monthly. 

It was found that the day-labor unit costs, as 
compared with contract prices, were lower for 
all classes of work except alley cleaning. Un-~ 
der contract, alleys were cleaned for 40 cents 
per tooo sq. yd. The figures for September, 
1911, under municipal operation, gave 43.3 
cents. Special study was then given to the 
alley gangs and various experiments, including 
the use of an alley machine broom, were tried, 
which in October reduced the cost of one gang 
5/4 cents per 1000 sq. yd. New schedules were 
arranged which, so far as practicable, elim- 
inated dead travel, and the various foremen 
were carefully informed of the success of their 
rivals. The average for April, 1912, showed 
a cost of 21.8 cents, while the yearly average 
was 32.4 cents per 1000 sq. yd., or 7% cents 
less than the contract cost. 

The general opinion throughout the street- 
cleaning organization previous to the institu- 
tion of the cost of record was that the two 
sprinkler five-machine combination was the 
cheapest, as a much larger amount of area was 
covered, but experiments showed that one 
sprinkler and three machines were the most 
efficient combination. The cost for April, 
corresponding to the 17.9 cents for September, 
was 15.5 cents, while the minimum April cost 
was 12.2 cents, the average cost for the year 
being 16.2 cents, or more than 6 cents less than 
contract. 

It was found that the two-sprinkler five- 
machine combination was high in unit cost be- 
cause of the non-productive sprinklers, and that 
while the machines were traveling about 25 
miles per day, the sprinklers were only making 
15 miles. The four-machine one-sprinkler 
combination, on the other hand, gave the low- 
est unit costs, the sprinkler charge being di- 
vided among four instead of three productive 
machines; but it was found that the sprinkler 
horses were traveling between 35 and 40 miles 
per day in an effort to keep ahead of the ma- 
chines, the latter traveling about 25 miles. The 
one-three combination, on the other hand, 
while slightly more costly than the one-four 
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combination, reduced the sprinkler travel to 


- about that of the machines. 


The principal advantages of the cost-keeping 
system may be summarized as follows: The 
detailed cost for each gang, for each class of 
work or for any particular feature which may 
be under investigation is available in such 
form as to admit of analysis of any variation 
in previous costs or comparison between sim- 
ilar details of other work, as well as showing 
the result in any change of method. Means of 
determining the relative efficiency of foremen 
or laborers and a tangible record for educa- 
tional purposes are provided, giving in money 
the effect of any internal change in the make- 
up of a gang and means of competitive com- 
parison between gangs. Records of intermedi- 
ate costs, such as stable, repair shop or office 
expenses, in which the greatest possibility of 
saving lies, are given in terms which admit of 
comparison with other departments or firms, as 
well as internal comparison between two units, 
such as two stables of the same department. 
Repair costs, which in time will give compari- 


son as to the relative efficiency of two similar 


pieces of apparatus of different manufacture, 
as well as a check on excessive repairs, are 
recorded. 


Value of Routine Water Analysis 
in Sanitary Surveys 


By H. E. Barnard, Chemist, Indiana State Board 
of Health 


In the last five years we have investigated 
the sanitary condition of the water of the 
southern end of Lake Michigan, of the Calu- 
met River, the Ohio River for some 360 miles, 
and the Wabash River. Following the usual 
procedure, we have estimated nitrates, nitrites, 
chlorine, oxygen dissolved, oxygen consumed, 
hardness, odor, turbidity and sediment, and in 


_ addition we have made bacterial counts and 


the presumptive test for B. coli with frequent 
checks to positively identify the colon bacillus. 

Streams so loaded with sewage as the Ohio, 
Wabash and White Rivers show a surprisingly 
low nitrate content which varies so slightly 
following the introduction of fresh supplies of 
sewage as to be negligible in the interpretation 
of results. The nitrite factor is of little mo- 
ment in the analysis of river and lake waters, 
varying more widely during conditions of high 
and low water than because of the inflow of 
sewage or the oxidation of nitrogenous 
material. ve ea 

Free and albuminoid ammonia contents are 
variables depending more upon low and high 
water, temperatures and normal vegetable 
growths than upon pollution, except in the 
case of waters so grossly contaminated as to 
be classed as dilute sewages. 

We have found, however, that two factors 
are of prime importance: dissolved oxygen and 
oxygen consumed. The amount of oxygen re- 
quired to oxidize the organic matter present 
in a water varies directly with the organic con- 
tent, and is a very satisfactory indication of 
the condition of the river waters of the central 
states where algal growth is slight and where, 
in a large measure, organic matter is present 
as a result of the introduction of sewage and 
manufacturing wastes. 

The oxygen consumed content of a strongly 
colored pond water is extremely high, but can 
not be interpreted as indicative of pollution. 
If, however, the factor is determined upon a 
river water naturally low in organic content, a 
high value has a positive meaning. It too is a 
variable, being influenced by turbidity factors 
and by the rise and fall of the stream. ‘ 

The dissolved oxygen content is equally help- 


ful and is of special moment if considered in 
connection with fish life. This factor varies 
surprisingly under different conditions of flow, 
naturally being heavier below falls, rapids and 
riffles than in quiet pools. 

We have reached a conclusion that the only 
analyses of real moment are the oxygen con- 
sumed and dissolved oxygen analyses, supple- 
mented by a bacterial count, and the determin- 
ation of the presence or absence of the colon 
bacillus. 


Erection Derricks Supported Inde- 
pendently of Concrete Floors 


A method of supporting derricks used for 
the erection of the steel framework in the ten- 
story reinforced-concrete Loose-Wiles Biscuit 
Company Building, Long Island City, N. Y., 
has been designed by the Turner Construction 
Company, contractor for the building. The re- 
inforced-concrete beams and girders in the 
first seven floors are carried on steel columns 
erected in three-story sections by two guyed 
steel derricks, weighing 8 tons each, which as- 
semble them three stories in advance of the 


Erection Derrick Supported by Columns 


concrete-floor construction. The derricks are 
set at any point, but generally near the steel 
column of the story below, thus reducing the 
bending moment on the new concrete floor- 
slab, and with their burdens they impose loads 
of 15 tons or more, which should neither be 
concentrated nor distributed on new concrete. 
In order to avoid this and to eliminate the use 
of shoring and wedging a special support for 
the derricks has been provided by clamping 
pairs of 12 x 16-in. wooden beams to the col- 
umns a few inches clear of the floor surface. 

A vertical casting about 18-in. long and L 
shape in cross-section is fitted to each of the 
four corners of the I-shape column, one leg 
of the casting being provided with recesses 
to clear the rivet heads in the flange plates. 
The other leg is turned inward, parallel with 
the column web, and is wedge shape with the 
thick end down, and takes bearing against the 
correspondingly bevelled face of the 12 x 16-in. 
wooden beam parallel with the column work, 
which is faced with a %-in. bent plate for its 
bearing on two of the castings. Two beams, 
on opposite sides of a pair of columns, are 
bolted together with two 14%-in. horizontal 
through bolts on each side of each of the col- 
umns at opposite ends of the beams, thus 
clamping them securely to the columns so that 
any slight vertical displacement of the beams 
will develop a strong wedge action, holding 
them firmly in position without danger of slip- 
ping downward under the derrick loads. 

The foot block of the derrick can be seated 
on the beams at any intermediate point be- 


tween the columns and the supports can be 
unbolted and installed on another column in 
an hour whenever it is necessary to shift the 
derrick. As there are no steel beams or gir- 
ders in the lower floors of the building, this 
device enables the derrick to be carried up 
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with the columns independent of the concrete 
floors and without any danger of injury to the 
latter. 


Excavation under Water 


Heavy submarine excavation will be required 
for the Government dock at Vancouver, B. C., 
for which appropriations sufficient to cover the 
first year’s construction have already been 
allocated. The new dock is to cost between 
$1,500,000 and $1,750,000 and is to be completed 
within two years. It will be 800 ft. long and 
300 ft. wide, and the berthing slips on each side 
will be 140 ft. wide, dredged to a depth of 36 ft. 
at the lowest water. It will be necessary to 
excavate about 125,000 cu. yd. of material be- 
low low water before actual construction can 
start. Solid rock in excess of 100,000 cu. yd. 
will have to be drilled and blasted under water, 
it is said, in depths varying from 5 to 36 ft. 
When the excavation is complete twenty-three 
large timber cribs are to be built in drydock, 
sunk at the required points and then filled with 
broken rock. On top of these cribs a sawn- 
timber foundation requiring 11,000,000 ft. b. m. 
is to be laid and topped off with a layer of con- 
crete. Upon this composite foundation a re- 
taining wall is to be constructed. 
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Grade Revision from Paris to Winchester 


Louisville & Nashville Reconstruction in |Kentucky, with Details of 
80-Foot Arch with Mass Ring and Reinforced End and Wing Walls 


Grade revision and double-tracking now 
being prosecuted between Paris and Win- 
chester on the Louisville & Nashville Railroad 
will supplement a previous program of such 
work from Cincinnati to Paris and give the 
coal to be brought to Winchester on the line 
being built from Irvine a 0.3 per cent grade 
northbound against traffic, with a 0.5 per 
cent grade in the reverse direction. The sec- 
tion is 16 miles long. The country, contrasted 
with that traversed by the Winchester-Irvine 
line, is gently rolling, and the old line, by the 
rather frequent use of curves, avoided any 
very heavy grading. The line as relocated 
eliminates much of the curvature, deviating 
from the old right-of-way as much as 2000 ft. 
in places, and cutting across the drainage, in- 
troducing a number of long cuts and fills— 
low as compared with those on the Winchester- 
Irvine line, but involving large quantities. 
Where the old location is followed the pro- 
file is changed radically. 


ExcavaTine 45-Foor Cur 


For the first 5% miles from Paris, Hough & 
Spradlin, of Knoxville, Tenn., are doing the 
grading. At one end of the contract is a 
45-ft. rock cut 114 miles long, involving 250,000 
cu. yd. Two Marion 60-ton steam shovels, 
an Oliver spreader, four 18-ton Vulcan and 
two 18-ton Porter dinkeys, and side-dump 
cars of the 4-yd. Western and the 8-yd. Oliver 
types constitute the major equipment. The 
material from the cut is largely being wasted 
over a broad area adjoining the right-of-way, 
and few special problems have been encoun- 
tered. Duane & Carland, of Toledo, Ohio, are 
grading the next 3% miles. Their contract 
follows the old location for the most part, and 
they are using standard-gage equipment, with 
12-yd. 40,000-lb. Western air-dump cars, made 


by the Western Wheeled Scraper Company, 


of Aurora, Hl. Their shovel is a Bucyrus. 
The remainder of the grading is being done 
by the Mason & Hanger Company, of Lexing- 
ton, Ky. 

In the northern part of Winchester the 
Lexington & Eastern Railway is carried over 
the Louisville & Nashville. The new location 
for the latter is 200 ft. or so west of the 
overhead bridge and about 15 ft. higher than 
the old, bringing it about 1o ft. lower than the 


bridges, of which there are but few, with solid 
embankments on arches or box culverts. At 
one point a bridge of two short girder spans 
with a stone center pier is being replaced with 
an arch, the center line of which is practi- 
cally the center line of the pier, the new rail- 
road center line being somewhat shifted, so 
that the single-track pier comes near the end 
of the arch barrel. The part of the pier fall- 


ing within the cross-section of the arch ring 
has been chipped in as far as can be safely 
done without weakening the support for the 
girders, leaving a fresh, rough surface. The 
concrete arch ring is being built directly up 
to the pier, thus incorporating the pier in the 
After the load has been shifted to the 


arch. 


80-Foot Arch under Construction, with Trestle Detoured to Avoid Interference 


Lexington & Eastern. The smaller road is 
now controlled by the larger one, and it will be 
cut down on sharp grades and carried across 
the Louisville & Nashville at grade. The 
latter will in turn get down to its existing 
grade crossing with the Chesapeake & Ohio 
Railway % mile south. 


REPLACING BRIDGES WITH EMBANKMENTS 


On this sectiori between Paris and Win- 
chester, as elsewhere, the company’s general 
policy is being adhered to of replacing open 


/2" 12" se" 2" | 
8th 10.5 Eafe 120"-4feoo4 


f Eel Peay, 


al 
| F896 


ah 
nes 
aw 
; 
E 
fr 
Er rky 
f 
( Hy 
\ a 
\ 


o . cs 1 
oa 


36 


YNGEUNZENEY NE UIS Za Z = 


Elevation 


£13685 Solid Rock: 
AWA 


pr} 


= WE SUNGSNSY 


Section C-C 
Details of 80-Foot Arch, with Mass Ring and Reinforced End and Wing Walls 


arch and the girders have been removed the 
portion of the pier below the arch ring will be 
cut,down and cleared away. The small section 
on top will be left. 


The principal concrete structure on the 


work is the 80-ft. arch over Johnson’s Creek 
at Renick, details and a photograph of which 
are shown. It will be seen that the arch is 
low and comparatively short; that the ring 
has no footings, bearing directly on solid 
rock; and that only the parapet and wing walls 
are reinforced. 

This arch is on a new right-of-way, about 
600 ft. from the old. The concrete materials 
are unloaded from the present tracks and con- 
veyed to the work on tramcars. The tramway 
carries the cars up the incline shown on the 
left in the illustration, whence the materials 
are dumped into the hopper of a United States 
mixer run by a Dake engine. The derrick 
shown handles the fresh concrete, reaching all 
parts of the arch, The temporary trestle used 
in making the fill detours around the arch, in 
no way interfering with it. The illustration 
represents conditions as they were in March, 
Since then the barrel has been completed and 
the forms for the far parapet have been 
placed. Mr. H. W. Miller, of North Mount 
Vernon, Ind., is the contractor for this struc- 
ture, as well as for the remainder of the con- 
crete work on the Mason & Hanger and the 
Duane & Carland grading contracts. 

The work is being carried out under the 
general direction of Mr. John Howe Peyton, 
chief engineer of construction, and the more 
direct supervision of Mr. H. G. Laird, divi- 
sion engineer. Mr. W. H. Courtenay, chief 
engineer, has charge of the detail designing. 


HEMLOCK AND TAMARACK Tres put without 
preservative treatment into an experimental 
test track near Janesville, Wis., were decayed 
after five and one-half years’ service, as 
shown by a recent inspection. Similar ties 
that had been treated with preservatives were 
practically as good as when laid. 
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Surge Tank at San 


Francisquito Power 


Station No. 1 


Large Concrete Standpipe Built in Connection with the First of 
a Series of Power Developments on the Los Angeles Aqueduct 


A funnel-shaped surge tank of giant pro- 
portions, now under construction at the upper 
end of the steel penstocks feeding the 69,000- 
hp San Francisquito Power Station No. 1, on 
the Los Angeles aqueduct, 47 miles from the 
city, serves to avoid possible water hammer, 
pressure waves or sudden changes of head in 
the 7% miles of pressure tunnel behind it, and 
acts as a relief and protection for the pen- 
stocks. The San Francisquito station was de- 
scribed in the Engineering Record of Aug. 23, 
page 218. The location was selected to profit 
by the head of water in the Fairmont reser- 
voir and at the same time secure a more con- 
venient and efficient method of control 
through the Elizabeth Lake tunnel. The de- 
sign follows closely the theory worked out by 
Prof. W. F. Durand, as noted in the Engineer- 
ing Record of July 29, I911, page 133. The 
tank is of such dimensions and form as to allow 
of an increased flow of 400 sec.-ft. at the 
power house at any time, regardless of the 
initial or existing flow within the ultimate 
1000-sec.-ft. limit, without experiencing a fall 
of water level in the chamber below the 
hydraulic gradient corresponding to the in- 
creased flow; that is, the water level in the 
surge chamber will settle down gradually to this 
steady condition, thus avoiding any oscilla- 
tion, as well as the possibility of the water 
level dropping down to the tunnel opening, 
thus admitting air. A complete shutdown at 
the power house can only cause a gradual rise 
of the water in the chamber, resulting in 
some spilling in extreme cases. 

As an average of 400 sec.-ft. of water must 
pass the aqueduct ultimately, the flow past 
this plant and a second one to be built at some 
future time will vary from 0 to 1000 sec.-ft. 
On account of friction the net head will vary 
from 941 ft. static head with no flow to 814 ft. 
at 1000 sec.-ft. of draft. The average output 
will be 30,000 hp and the maximum 69,370 hp. 
At present three 14,000-hp units are being in- 
stalled, but the surge tank is, of course, to be 
constructed full size. 

Professor Durand’s theory indicated that the 


elements of the surge chamber should be a 
parabola, as noted in Engineering Record of 
Aug. 12, 1911, page 188; but for construction 
purposes the lines were straightened out as 
shown in the accompanying cross-section. 
While the tank is built in solid rock 411 ft. 
from the tunnel portal it is of concrete rein- 
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For the internal or bursting pressure there 
are four sets of horizontal twisted steel rings 
supported on I-in. bars grouted into drill holes 
in the rock, 4 ft. apart in both directions. 

Drains have been provided to relieve the 
external pressure, but reliance is not placed 
on their operation at all times. This outside 
pressure, which would come into effect shouid 
the drains become clogged and the chamber 
empty, is cared for by six rings of 12-in. 35-Ib. 
I-beams, 17.1 ft. center to center, between 
which the wall is reinforced to act as a slab by 
vertically placed bars. 

Above the natural surface the reinforcing is 
similar to that used in ordinary water tanks 


i7O'hiveted 
iFenstock 


Butterfly Valve 


Surge Chamber, with Room for Operation of Butterfly Valves 


forced for internal and external hydrostatic 
pressure, because the distance to the surface at 
right angles to the tunnel is only approxi- 
mately 250 ft. Three steel pipes, concreted to 
the rock tunnels, lead from the surge chamber 
to emergency butterfly gates, located in a valve 
chamber, to which entrance is gained through 
any one of the concrete-lined tunnels, as the 
penstock pipes are set on piers on the invert. 


Partly Constructed Surge Chamber, Showing Method Used in Placing Reinforcement 


for bursting pressure. Little or no ice will 
form at this elevation. 

A special motor-driven bar-bending machine 
for the large steel bars has rollers made of 
cast iron. Although 50 per cent of the bars 
are 1% and 1% in. square, twisted, the rollers 
were not renewed. The sharp bends in the 
bars, bent to pass under the I-beam rings, were 
made after heating. 

To confine the spilling to one point and lead 
the water to a ravine to the right of the pen- 
stocks a weir, 19 ft. 8 in. wide with its crest 
2% it. below the top of the chamber, has an 
apron of concrete on a 3.4 to I slope dropping 
to the ground. The slab is 4 in. thick and the 
sides are 1% ft. deep at the top and 2 ft. deep 
at the bottom. 

A platform at the top of the tank alongside 
the spillway weir will carry an oil tank, fur- 
nishing a gravity supply to operate the butter- 
fly gates. 


CONSTRUCTION 


Rock excavation of the surge chamber was 
started from the bottom after the tunnels had 
been driven. A 6x6-ft. shaft was driven up 
through the roof of the tunnel and the material, 
largely granite, was allowed to drop into a 
hopper, from which it was loaded into dump 
cars. As soon as the shaft was driven work 
was started at the surface, the spoil being 
thrown down the shaft. 

To handle the 1,100,000 lb. of twisted steel 
reinforcing, concrete and forms a tower about 
20 ft. square was erected in the center of 
chamber and an A-frame derrick mounted on 
the top. A distributing concrete hopper, placed 
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on a platform below the derrick, supplies 
several secondary chutes leading to the forms, 
so that concrete is deposited in rings rather 
than in vertical sections. 

Forms consist of 4x 4-in. posts set upon the 
nearly vertical inclines, four of them set paral- 
lel 4 ft. apart with shorter intermediate posts in 
the triangular areas left between the sets of 
four. This method enabled the use of 4-ft. 
horizontal I-in. lagging and made the hori- 
zontal cross-section a series of 4-{ft. chords 
instead of true arcs of a circle; but the 
diameter is so large it was not considered 
essential to bend the lagging. 

Set on the highest ground around the cham- 
ber, the concrete plant is reached by a trestle, 
over which a motor-driven hoisting engine 
pulls the %4-yd. dump cars of aggregate from 
the crusher plant at the foot of the tunnel 
spoil bank and the cement from the tunnel 
level,. much of the cement having been brought 
through the Elizabeth tunnel by the electric 


Section A-A 
Penstock Above and Below Valves 


Section B-B 


locomotives from the tufa cement-grinding 
plant at Fairmont. Both the cement and the 
aggregate were dumped automatically, the lat- 
ter into hoppers high enough to feed by gravity 
into the motor-driven 34-yd. Ransome mixer, 
from which the concrete was discharged to the 
hopper on the tower in the center of the surge 
chamber. When the wall had been built up 
to the ground level, too high for gravity flow 
from the mixer, the concrete was distributed 
by buggies. 

Water was furnished by gravity from tanks 
on a hill, to which it is pumped from springs 
encountered in the tunnel. 

Handling the tunnel spoil to the trap over 
the Aurora crusher is accomplished by two 
motor-driven hoists operating a fresno as a 
drag-line scraper. Three men with this rig 
do the work of six teams and seven men, with 
a corresponding daily saving of about $12. No 
sand is used, but the dust and grit from the 
crusher run are separated by a screen so as to 
obtain a 1:2:4 mixture. 

Construction of the power development is 
under the supervision of the Bureau of Los 
Angeles Aqueduct Power of the Board of Pub- 
lic Works, of which Mr. William Mulholland is 
supervising engineer; Mr. E. F. Scattergood, 
chief electrical engineer; Mr. T. A. Panter, 
chief assistant engineer on design, and Mr. H. 
C. Gardett, assistant engineer in charge of 
construction. All work is done by force 
account, with Mr. A. P. Cox in immediate 
charge of the surge chamber and tunnels carry- 
ing the penstocks, and Mr. O. W. Peterson in 
charge of the penstocks and butterfly gates. 
Mr. C. L. Hoon is in charge of the power plant. 
Prof. W. F. Durand, Mr. O. H. Ensign and 
Prof. Harris J. Ryan are retained as a consult- 
ing board of engineers on the power-plant 
development. 


THE ENLAnGEMENT OF THE SUEZ CANAL is 
expected to be completed during the coming 
year. The work, which has been carried on for 
several years, includes deepening of the canal 
from 26 to 33 ft. and extending its width from 
98 to 148 ft. 


Uniformity in Water-Supply Plans 


New Jersey State Board of Health’s New Regulations Governing Preparation 
and Submission of Designs for Water-Suppy and Purification Works 


In the Engineering Record of Sept. 6, page 
273, there were printed the new regulations 
of the New Jersey State Board of Health gov- 
erning the preparation and submission of de- 
signs for sewerage systems and treatment 
works. 

The following rules and regulations have 
been adopted by the New Jersey Board of 
Health, embodying the requirements with 
which all applicants for the approval of de- 
signs for water-supply and water purification 
systems and extensions therefor should com- 
ply before the application is submitted to 
the board: 

Submission of Plans (1).—Plans shall be 
submitted to the Board of Health of the State 
of New Jersey for examination at least two 
weeks prior to the date upon which action 
by the board is desired. From this it is not 
to be inferred that action by the board will 
always be taken within the time mentioned. 

Information Required (2).—The plans for 
a complete water-supply and water-purifica- 
tion system shall consist of the following 
parts: A general plan of the municipality or 
district, showing the proposed system; de- 
tailed drawings showing construction of any 
special structures in the distribution system; 
general and detailed plans for the water-puri- 
fication works; a comprehensive report upon 
the proposed system by the designing or con- 
sulting engineer. This report is to be type- 
written upon letter-size paper, and the sheets 
firmly bound together. A preliminary report, 
containing data and information sufficient for 
the complete understanding of the project 
may be submitted to the State Board of 
Health for its consideration prior to the sub- 
mission of detailed plans. 

General Plan (3a).—The general map re- 
ferred to in paragraph 2 shall be drawn to a 
scale not greater than 100 nor less than 300 ft. 


to I in.; and covering the entire area of the 


municipality or district to be supplied with 
water, and shall accompany each application 
in the case of a new water system, or any ex- 
tension or modification of any water supply 
or. water purification system, unless such a 
general plan of the entire area has been pre- 
viously submitted, 

If the municipality is greater than 2 miles 
in length, the map may be divided into sec- 
tions, conforming in size to those mentioned 
in section 7 of these rules. The sheets shall 
be bound together and a small index map 
supplied, showing by number the area coy- 
ered by the various sheets. 

Details of Map (3b)—\This map shall show 
all existing or proposed streets, the surface 
elevations of all street intersections, and the 
elevations of the principal parts of the water 
system, such as water at the intake, in the 
reservoir or standpipe, etc. The map should 
show that water-supply facilities can be pro- 
vided for all sections of the municipality or 
district, even though the construction of pipe 
lines in some of the streets is to be indefinitely 
deferred. The location of intakes, valves, 
hydrants, reservoirs, pumps, standpipes and 
purification plant, and any special structures, 
shall be shown and referenced in a legend 
near the title. The size of pipes shall be writ- 
ten between the street lines and along the 
pipe. The map shall also show the true or 
magnetic meridian, title, scale, date, the 
municipal or district boundaries, the mean, 


low and high-water elevations of water at 
the intake. If the site of the pumping plant 
is subject to flooding, the elevation of the 
highest known flood water must be given. 

Lettering, Lines and Symbols (3c).—Letters 
and figures shall be clearly and distinctly 
made. Pipe lines to be built at present shall 
be shown by solid lines and those to be later 
constructed shown by broken lines. All topo- 
graphical symbols used are to be the same 
as those used by the U. S. Geological Survey. 

Elevations (3d)—The elevations of the 
street intersections shall be placed outside 
the street lines in the upper right-hand angle 
or opposite their respective positions in the 
street. 

Detail Drawings (3¢).—Detail drawings of 
all special appurtenances, such as_ blowoffs, 
siphons, intakes, conduits, reservoirs, collect- 
ing galleries, filters, etc., shall be submitted. 
(3f) Profiles of long conduits or pipe lines 
may be plotted to a convenient scale and shown 
on sheets of the sizes mentioned below. 

Purification Works: General Plans (4).— 
The plans for the purification works shall 
consist of a general plan upon which reserve 
areas or future extensions must be shown, 
and also the general layout of the various 
units of the process, together with the piping 
system. 

Detail Drawings——The detail drawings shall 
include longitudinal and transverse sections 
sufficient to show the construction of each 
unit-'and part of the plant. They shall also 
show the distributing, drainage and cleansing 
systems, general arrangement of any auto- 
matic devices, sizes and depth of stone, gravel 
or sand used for filtering material, and such 
other information as is required. for the in- 
telligent understanding of the plans. 

Drawings (5).—All drawings submitted 
shall be neatly and plainly executed and may 
be traced directly on tracing cloth, printed on 
transparent cloth or printed on any of the 
various papers which give distinct lines. 

Size of Drawings——The following dimen- 
sions are suggested for ordinary use, with 
the exception of the general map: Distance 
from top to bottom, 20 or 30 in.; length, 24 
in., 32 in., 40 in. or 48 in. or thereabouts. 
By this section it is intended to prevent the 
use of unnecessarily long or large maps, whicl! 
are difficult to file or to use. 

Title—Each drawing shall have legibly 
printed thereon the name of the municipality 
or persons for whom the drawings are made, 
the name of the engineer in charge, the date, 
the scale, and such references in the title as 
are necessary for the complete understanding 
of each drawing. 

Engineer's Report (6).—A report, written 
by the designing or consulting engineer, shall 
be presented with all plans for complete sys- 
tems, and shall give all data upon which the 
design is based or which is required for the 
complete understanding of the plans. 

Where a purification or treatment plant is 
to be constructed, a measuring device shall 
be provided at some convenient point, and the 
installation of a recording device is recom- 
mended, and in particular instances may be 
required. 

Source of Supply—lIf{ no purification 
process is provided the nature and extent of 
the watershed, with special reference to its 
sanitary condition, shall be fully and explic- 
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itly discussed, together with proposed methods 
and regulations for the prevention of acci- 
dental or other pollutions. 

Map of Watershed——A small scale map of 
the watershed, showing the roads and the 
number and character of buildings, shall be 
included in the report. Other features which 
should be discussed in the report are: Stor- 
age capacity, average depth, general nature 
and area of the storage reservoir, liability 
of odors or tastes in supply, and removal of 
color, iron, or hardness. 

Wells and Collecting Galleries—Ii the 
water supply is to be taken from wells, de- 
scribe the number, depth, size and construc- 
tion of the same; method of pumping, capac- 
ity of pumps, kind of strainer used, nature of 
ground through which wells will be driven, 
and probable flow of the wells. If collecting 
galleries are to be used, describe their con- 
struction. 

Information Concerning Purification Plant. 
—The following information is required re- 
specting the purification plant: The method 
of purification and a description of the units 
of the system; the rate of operation of each of 
the systems; the rate of operation of each 
unit of the plant; if any chemicals are used, 
the nature and quantity of each with a descrip- 
tion of the appliances for adding the same to 
the water; a description of all conditions pecu- 
liarly characteristic of the water or locality 
which in any manner affect the design or op- 
eration of the system; a description of all 
special appliances used, any special methods 
of maintenance or operation of the plant, and 
the extent of purification expected or guar- 
anteed. 

Jf for purposes of fire protection it is neces- 
sary to provide by-passes, by which partly 
treated or raw water can be turned into the 
mains, they shall have valves upon them of 
such a character that they may be properly 
sealed by the State Board of Health. These 
valves shall not be opened except in accord- 
ance with the provisions of Chapter 317, Laws 
of 1912. 

The report should further include a descrip- 
tion of the nature and extent of the area to 
which it is proposed to supply water, or which 
will ultimately be supplied from the system, 
the quantity of water to be supplied daily, 
and the population to be served, the portion 
of the system to be constructed at present and 
the minimum depth of pipe below the surface 
of the ground. A description of any pro- 
vision for future units of pumping plants, 
filters, etc., should be given. 

Unsupplied Districts Should there be areas 
in the municipality or district which, on ac- 
count of topography or for other reasons 
cannot be supplied with water, a definite state- 
ment to this effect must be made and the 
probable future supply of this omitted terri- 
tory should be discussed. 

Specifications (7)—Specifications and an 
estimate of the cost for the construction of 
water supply and water purification systems 
shall accompany all plans for new or original 
systems. With plans for extensions of exist- 
ing systems or plants, specifications may be 
omitted, provided that these extensions are 
to be constructed in accordance with speci- 
fications filed with the original plan. 

Extensions of Prvsent Systems (8)—If 
the plans are solely for the extension of the 
existing system, only such information as is 
necessary for the comprehension of the plans 
will be required. This information shall, in 
general, conform to the above requirements 
for a complete system. 

General Requirements—A pplication for Ap- 
proval (9.)—The application for approval of 


plans shall be made by the proper municipal 
authorities, persons for whom the work is to 
be done, or their properly authorized agents, 
upon blank forms, which will be supplied by 
the board. 

Deviation from Approved Plans.——No devi- 
ation from approved plans shall be made un- 
less amended plans, showing such proposed 
changes, have been submitted to and approved 
by the board. 

Samples of Water to Be Analyzed—The 
board will collect and analyze samples from 
all public water supplies at regular intervals 
as required by law. Requests for the analysis 
of special samples should be made to the 
board in writing, as samples will not ordi- 
narily be examined unless collected by repre- 
sentatives of the board. 


Pennsylvania-Lines Flood Damage 


The magnitude of the damage incurred by 
the Pennsylvania Lines west of Pittsburgh 
in the March floods is graphically set forth in 
the accompanying map of the system, taken 


Canadian Steel, Iron, Coal and 
Coke Statistics 


Steel, iron, coal and coke statistics for 
Canada for 1912 and for the first half of 1913 
are given in a bulletin of the Bureau of Sta- 
tistics of the American Iron and Steel Insti- 
tute. The production of steel ingots and cast- 
ings in 1912 was 853,031 gross tons, as against 
790,871 tons in 1911. Of these, 645,062 tons 
were made by the open-hearth process and 
207,569 tons by the Bessemer process, 400 
tons being other kinds, in 1912, as compared 
with 601,074 and 189,797 tons respectively in 
1giI. Practically 98 per cent of this steel 
was produced in Nova Scotia and Ontario, the 
latter province leading slightly, for the first 
time. 

The production of all kinds of finished 
rolled iron and steel for 1912 and for IgtI 
amounted respectively to 861,224 and 781,924 
tons. Of the I912 output 109,012 tons were 
iron and 752,212 tons were steel. Classified 
another way, the 1912 output comprised 423,- 
885 tons of ‘rails, 64,082 tons of structural 
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Map of the Pennsylvania Lines West of Pittsburgh 


Dotted portions indicate sections put out of service by the March flood 


from a booklet by Mr. Lewis S. Bigelow, is- 
sued by the railroad management. The dotted 
lines indicate the sections that were put out 
of service, some of them remaining out of 
commission for several weeks. 

It will be seen from the map that there 
were, roughly speaking, four large areas in 
which the system was put completely out of 
operation. First there was northwestern 
Pennsylvania and northeastern Ohio, and in- 
volving Youngstown, Ashtabula, Erie and Oil 
City. Next came the southeastern Ohio dis- 
trict, where the conditions were the most ab- 
normal, although there was less population 
to suffer than farther west. In this section 
the Muskingum River expanded into a lake 
50 miles long and the entire _Pennsylvania 
system was cut in two. The next section in- 
volved all westbound connection with Colum- 
bus, and reached beyond Dayton. The fourth 
surrounded Indianapolis and everything south, 
the branch lines to Vincennes, Louisville and 
Madison, with their shorter individual 
branches, being put completely out of business. 

Outside of these four major districts Wheel- 
ing was entirely cut off, as was Logansport, 
and there were many smaller areas of trouble. 
The main lines were not spared; the “Ft. 
Wayne” route to Chicago, the “Pan Handle” 
route to the same city, and the line to St. 
Louis were each cut in at least three places. 


shapes and wire rods, and 373,257 tons of 
plates and sheets, nail plate, merchant bars, 
tieplate bars, etc. Only the production of 
structural shapes and wire rods shows a de- 
crease. As with ingots and castings, Nova 
Scotia and Ontario produced the bulk of the 
finished rolled iron and steel—about 88 per 
cent of the total. Ontario produced 418,346 
tons; Nova Scotia, 337,466 tons; Quebec, 88,- 
172 tons, and other provinces the remaining 
17,240 tons. 

In 1912 912,878 tons of pig iron were pro- 
duced, while in the first six months of 1913 
545,981 tons were produced. Of the output 
for the first half of 1913 292,625 tons were 
basic pig iron, 125,052 tons were Bessemer 
pig iron, and 128,304 tons were foundry pig 
iron, ferro-silicon, ferro-phosphorus, etc. On 
June 30, 1913, Canada had twenty completed 
blast furnaces, of which thirteen were in op- 
eration. The twenty furnaces have an an- 
nual capacity of 1,391,550 gross tons, and two 
others under construction will have a capacity 
of 161,000 tons. 

Coal was produced in the year Ig1I2 to 
the extent of 12,957,883 gross tons, as 
against 10,110,168 tons in IgII, 11,526,029 tons 
in I9g10 and 9,376,317 tons in 1909. About 15 
per cent of the 1912 output was exported. 
The production of coke was 1,411,229 net tons, 
as against 935,651 tons in IQIT. 
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Analysis of Steel Towers 


Determination of Action of Wind Loads and Design of Tower Bents 


By Isidore Delson, C.E., Assistant Engineer, Department of Bridges, New York City 


Structural forms sometimes present perplex- 
ing problems to the designing engineer. In 
many cases the amount of material involved 
or the light loading does not make it worth 
while to go extensively into the analysis of 
the problem. But even then it is satisfying 
to be able to realize with some factor of cer- 
tainty what, under varying conditions, is going 
on in the structure. 

The tower shown in Fig. I is one of the 
additional supports to the end spans of the 
Williamsburg Bridge across the East River in 
the City of New York. In addition to a heavy 
vertical load of about 4,000,000 lb. it will have 
to take care of an unusually great horizontal 
wind reaction, estimated at about 600,000 Ib. 
In cases of ordinary practice where such con- 
structions are used the wind effect is usually 
small compared with that due to the vertical 
load, and would probably not receive much 
attention; but in the case at hand the wind 
reaction being great, and the height of the 
tower considerable, it was necessary to make 
a rather careful analysis of the structure. 

Each of the two trusses of the bridge, shown 
in Fig. 1, is carried directly by a rocker post 
r, pin-supported by a double-webbed girder a, 
the latter carrying the load to the two trans- 
verse girders b, The tower can be considered 
as made up of two transverse bents, each con- 
sisting of two pairs of posts and a cross-girder. 
The arch bracing c, planned for appearance 
mainly, is of relatively light construction and 
therefore neglected in this analysis. The ap- 
plication of the wind load is taken on the 
center line of the transverse girders Db, at a 
distance of 87 ft. from the base of the tower 
legs. 

The problem then reduces itself to the be- 
havior of a braced bent, illustrated in Fig. 2, 
under a horizontal load H; each pair of col- 
umns is braced as shown. 

The writer takes occasion here to review 
briefly the general subject of simple transverse 
bents, and will in this manner develop the 
practical design of the particular case pre- 
sented. 

Case 1.—Fig. 3a represents diagrammatically 
a simple bent, in which the bases C and D of 
the posts are anchored down sufficiently, fixed 
to resist bending, and the tops A and B have a 
hinged connection with the transverse member 
AB. The bent tends to distort in the manner 
indicated in Fig. 3b, and the member AB, since 
its ends are free, does not restrain the bending 
in the posts, and cannot itself experience 
bending; it serves merely as a strut to trans- 
mit a portion of the applied load H from point 
A to point B. If the two posts are equal in 
cross-section, length and resistance, each will 
very nearly resist half of H; that is, the mem- 
ber AB transmits H/2 to point B. Each of the 
two posts is in effect a vertical cantilever 
beam; the maximum bending moment, at the 
base, is M = (H/2)h. 

Case 2—In the bent represented by Fig. 4a 
the columns are free to turn about frictionless 
hinges at their bases C and D; the transverse 
girder AB, however, is supposed to be rigidly 
connected with the columns at A and B. Un- 
der a horizontal force H, applied as shown, the 
bent will tend to distort into the shape indi- 
cated in Fig. 4b. The bending moment in the 
columns will vary from o at the bottom hinges 
to a maximum at the top connections. For a 
symmetrical disposition of material each col- 
umn may he assumed to take the bending for 


H/2, or, in other words, the horizontal reac- 
tions at C and D will each be H/2., 

Again, since all the members composing the 
bent are rigidly connected with one another, 
the bent will act as a whole in resisting the 
overturning effect of H, contrary to the bent 
shown in Fig. 3, where each column acts as 
an individual cantilever beam. This over- 
turning moment is H X h, and causes the ver- 
tical reactions +V at D, and — V at C, 
each of the value (Hh)/b, which is a direct 
tension in the post AC and a direct compres- 
sion in the post BD. 

It is interesting as well as helpful to observe 
that the bent as a whole may be looked upon 


Fig. | 


as a vertical cantilever truss or beam, in which 
the posts AC and BD are the chords, the lat- 
ter in compression, the former in tension. 
Thus considered, the bendings in the posts and 
in the transverse girder AB are incidental or 
secondary, and are due to the fact that the 
structure is not articulated. Figs. 5 and 6 
show articulated bents, no member in them 
being subject to bending. ; 

As regards the transverse girder AB in Fig. 
4b, in addition to transmitting H/2 from A to 
B, it is subject to bending. Fig. 7 shows the 
girder AB removed from the bent, and the 
forces and moments imposed upon it by the 
columns substituted for the latter. At the end 
A there are applied the moment M, = (H/2)h 
and the vertical downward force —V = 
(Hh)/b. At any point P the moment is 
M,=M,—Vx; at the midpoint E the mo- 
ment is: 

Vb Hh: Bhd 
M,——- =—-— —.— = 0. 
2 2 b 2 

The bending moment in the girder varies 
from a positive maximum at A to o at the 
midpoint—i.e., the point of contraflexure— 
when the moment becomes negative, reaching 
its maximum value again at B. 

The vertical axis KK of the bent in Fig. 4a 
can accordingly be considered as its neutral 
axis when the bent as a whole is viewed as a 
beam structure. 

Case 3—Finally, Fig. 8a shows the more 
usual case in which the posts are anchored 
down or otherwise held at their bases, and are 
more or less rigidly connected with the trans- 
verse beam at the top. Under the influence of 
the force H the bent will tend to distort in the 
manner indicated in Fig. 8b. The upper por- 
tion of the bent will be in a condition similar 
to that shown in Fig. 4. The posts suffer a 


reversal of flexure on account of the fixedness 
of their lower ends. Somewhere between the 
top and the base of each post there is a point 
of no bending or contraflexure, M and N, 
which, for purposes of analysis, is equivalent 
to a hinge. It is convenient to conceive the 
structure separated at the points of contra- 
flexure. Fig. 9 thus represents the bent above 
M-N, which is Case 2 exactly. The forces V 
(tension in AC, compression in BD) resisting 
the overturning effect of H are determined by 
the height h, and not the full height h of the 
bent, and are each equal to (Hh,)/b. The 
lower portion of the posts is shown in Fig. Io. 
Each post is in the condition of a vertical can- 
tilever, which in addition has a direct stress V 
applied to it. 

The solution of the problem depends then 
upon knowing the position of the point of con- 
traflexure M or N, which is frequently as- 
sumed half way between A and C. Its exact 
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location depends obviously upon the degree of 
rigidity in the connection between the trans- 
verse beam and the posts. 

Professor Hiroi in his book, “The Statically 
Indeterminate Stresses,” etc., develops by the 
method of least work a well-known formula 
for the position of the point of contraflexure: 

y = 2 t3hh , 
b1,+6hI, 
in which J, is the moment of inertia of the 
girder AB and J, that of each post. The for- 
mula implies sufficiently rigid connections be- 
tween the members and at the bases. 


Design oF ToWER BENT 


The tower whose design is here discussed is 
considered as coming under Case 3. Each 
braced pair of posts, as AC and A’C’ in Fig. 
II, is taken as a unit to resist the bending 
caused by the application of H. The strength 
and disposition of material being symmetrical 
about the center line KK, the horizontal reac- 
tion for each “unit” is H/2. As in the simple 
posts of Case 3, there is a reversal of flexure 
in each of these units. The position of the 
point of contraflexure was computed by the 
formula given above: J, = the moment of in- 
ertia of the transverse girder AB and J, = 
that of the pair of posts AC and A’C’ (or BD 
and B’D’). 

In order to develop the analysis of the tower 
bent in a concrete way, numerical values will 
be used, thus avoiding the complexity of too 
many algebraic symbols. Forces will be stated 
in units of 1000 Ib. or “kips.” 

For J, = 358,000 in.*; 7, = 1,845,000 in.* 

h, = (0 70h 5957.0 it: 
h, = h—ho = 26.1 ft. 

Fig, 12 represents the portion of the tower 

bent above the line of contraflexure. To find 
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the vertical reactions corresponding to V in the 
simple cases discussed, it will now be recalled 
that the tower, as a whole, resists the force H 
as a vertical cantilever beam or truss of which 
the posts are the chords. Therefore the posts 
BD and B’D’ will be in compression, AC and 
A’C’ in tension, and their direct stress pro- 
portionate to their respective distances from 
the center line KK, the neutral axis of the 
structure. Then 


and 
Hh, = 2 (V,X 24.5-+V, X 42.5) 
From which 
V, = 138 kips; V, = 79.6 kips. 


; 


k 
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On the line AA’ the bending moment in the 
tower “unit” will be (H/2)h,, and will induce 
in the posts a compression at A and tension 
at A’, whose value is 

150 X 26.1/18 = 217.6 kips. 

Similarly there is a tension in the post at 
B and compression at B’ of the same amount. 

The actual stress in each post will be the 

“algebraic sum of V, or V,, and of this bending 
stress. ~ 

The transverse girder in the first place dis- 
tributes H as a strut equally over the posts. 
Mainly, however, it must, as a girder (Fig. 
13), resist the forces applied to it through the 
posts at A, A’, B’ and B. Thus at A and Bp’ 


the compression, 217.6 kips in the post, due to 
the bending of the “unit” exerts upon the gir- 
der an upward force, diminished by the down- 
ward force V,=138kips. At A’ and B the 
net force is downward. Beginning at A the 
moment is 0, increasing uniformly to a maxi- 
mum at A’ of 
M, = 79.6 X 18 = 1432.8 foot kips. 

The moment then decreases to 0 at the center 
line KK of the girder, namely, 

Mx= 1432.8 — (138 — 79.6) XK 24.5 ~ 0. 
By virtue of what has been said in the pre- 
ceding discussion this result (M,= 0) should 
be expected, as the line KK is the neutral axis 
of the tower bent. The bending then reverses, 
reaching its negative maximum at B’, equal in 


Fig, |4. 


value to that of A and decreasing to 0 again 
aie des 

As designed, the girder is continuous from 
end to end, being rigidly connected to the 
posts. The continuity of the girder proved to 
be of advantage also with respect to the bend- 
ing stresses resulting from the direct-truss 
loads, which, as already pointed out, are ap- 
plied to the girder midway between A and A’, 
and B and B’. It is to be noted also that 
whereas the bending moments due to wind are 
greatest at A’ and B’ those due to the direct 
loads are greatest at their points of applica- 
tion—i.e., the two maxima do not occur at the 
same point. 


The tower bent below the line of contra- 
flexure MN in Fig. 14 is analytically equivalent 
to two independent tower units, each acting as 
a vertical cantilever beam under the hori- 
zonal load H/2 = 150 kips, applied at the line 
of contraflexure, combined with which the 
windward posts MC, M’C’ resist a direct ten- 
sion, and the leeward posts a compression of 
respectively equal values. For each of the 
“units” the maximum bending moment occurs 
at the base and is 
Mmac= (H/2)h, = 150X57.9 = 8685 ft.-kips. 
Due to this bending the stress in the posts is 

8685/18 = + 483 kips. 
The total stress in MC is 483 + 138 = + 621 
(tension) in M’C’, — 483 + 80 = — 403 
(compression) ; in N’D’, + 403; in ND, — 
621. 

It remains to be said that the bracing be- 
tween the posts above as well as below the 
line of contraflexure resist a horizontal shear 
of H/2 = 150 kips. 

In a practical design of this nature it is 
well to make allowance for possible variations 
from rigorous theoretical assumptions. Thus, 
the formula for h, implies a rigidity of an- 
chorage at the base of the posts, and of con- 
nection’ between post and girder equivalent 
at least to the stiffness of the members them- 
selves. It would be considered good prac- 
tice therefore to study the effect upon the 
tower of a reasonable variation in the theo- 
retically computed value of h,, as has actually 
been done in the design of this tower. 


Surface-Oiled Roads in the 
Philippines 


The use of a surface treatment of oil on 
the macadam roads of the Philippines is re- 
ported in the “Quarterly Bulletin” of the 
Bureau of Public Works as proving satisfac- 
tory even under comparatively heavy auto- 
mobile traffic where proper attention has been 
given to the methods of application of the oil. 
Experiments have been conducted on small 
areas for some time and a study of the re- 
sults of previous practice has led to several 
changes. Oil was applied to about 4%4 miles 
of the Manila-South Road last January. Pre- 
paratory to the surface treatment of oil the 
road was broomed, but only the finer portion 
of the material was removed. No water was 
applied, as was done before, and the oil, spread 
in quantities approximately %4 gal. per square 
yard, was allowed to stand from thirty to 
seventy-two hours,-until the surface was dry, 
before being covered with dredge-run gravel. 
Previous practice had been to cover it with 
sand from three to five hours after the oil 
application, and in this way much of the 
binder was absorbed by the sand covering and 
thorough penetration of the road base was 
prevented. 

It has not been found necessary to use road 
rollers after the gravel has been spread, as 
the local traffic seems to consolidate thoroughly 
the binder and the surfacing. Previously the 
asphalt-like surface was oftentimes too thin 
to stand the traffic and would break through 
after a few months of use. Now there is no 
dust raised by the fastest moving automobile. 


ASSIGNMENTS OF LAND FOR OIL STORAGE 
are now obtainable from the Isthmian Canal 
Commission at the ends of the Panama Canal, 
according to the “Canal Record.” The com- 
mission proposes to install an oil-pumping 
plant at each waterfront and run oil mains 
from there to the vicinity of the oil tanks. 
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Brick Storm Sewer at Cedar Rapids 


Construction Involved Use of Mounted Arch Center and Drag-Line Excavator 


In constructing a brick storm sewer through 
sandy soil in Cedar Rapids, la., a mounted arch 
center and a drag-line excavator adapted to the 
conditions were used by the contractor to ex- 
pedite the work. The sewer is on Twenty- 
first Avenue, West, on which it extends from 
C Street to Eighteenth Avenue, West, thence 
on Eighteenth and Seventeenth Avenues, 
West, to J Street. The 4oo-acre territory 
served is a comparatively low area of ancient 
river bottom filled in with sand, silt and loam 
with a preponderance of sand. At the lower 
end the sewer discharges into a 7-ft. three- 
ring brick sewer emptying at the foot of 
Twenty-first Avenue, West, into the Cedar 
River. Cedar Rapids has a complete double 
system of sewers, and about 20 ft. to one side 
of the greater portion of the new work is an 
18-in. sanitary sewer. This was too far away 
to cause any difficulty, particularly as there 
were few connections crossing the line of the 
new work to be cared for. 

At the upper end the grade is 0.25 per 
cent, but for the last 1000 ft. it is increased to 
I percent. There are 1580 ft. of 6-ft. and 1260 
ft. of 5-ft. sewer, which are calculated to care 
for a maximum rainfall of 3 in. per hour kept 
up for forty minutes. This assumes a runoff 
of 60 per cent. 

About 200 ft. from the lower end the cut 
for 800 ft. averages about 20 ft., and sheeting 
was necessary. Here the trench was made 9 
ft. wide inside of the sheeting, which con- 
sisted of 2 x Io-in. planks 10 and 12 ft. long, 
driven back of 3 x I2-in. stringers held apart 
by 4 x 6-in. wooden screw braces 8 ft. apart 
horizontally and in rows of from two to tour 
vertically. Much of this excavation was done 
by hand. 


MACHINERY EXCAVATION 


Practically all of the excavation for the 
remainder of the trench was done with a 
Browning No. 6 locomotive hoist with a 36-it. 
boom, operating a 34-yd. drag-line bucket 
from a position on the center line of the 
trench but ahead of the work. 

To simplify the operation of the bucket and 
adapt it to the conditions, changes were made 
by the contractor as follows: The front was 


Relative Positions for Invert Construction 


cut off, reducing the capacity from 1% to 3%4 
yd. Three teeth 5 in. wide were riveted to 
the bottom and one to each side. The angle 
of the pulling bale was changed slightly. The 
tripping line was done away with by placing 
on the top two 8&in. channels separated at 


Improved Drag-Line Bucket 


each end by a 6 x 8-in. oak filler block, back of 
which a 1o-in. sheave was fitted. On the 5%- 
in. lifting line, rove through the two sheaves 
on the beam, a bump block consisting of a 
3-in. pipe leaded to the line served to dump the 
bucket at the end of its travel; otherwise it 
hung at such an angle as to hold its load, but 
could be varied slightly to dig or pull out of 


the trench, depending on the relative pull on 
the two lines. A slotted plate was bolted to the 
top of the channel just above the sheave for 
the bump block to strike against. 

Most of the trench was excavated Io ft. 
deep and approximately 14 ft. wide, all of the 
materials being piled on one side of the trench, 
thus leaving the other side for construction 
materials. Two men shaped the bottom of 
the trench to line and grade, throwing the 
material ahead to the drag-line bucket. Un- 
less heavy rains occurred after the trench 
was opened the sides stood up at I to I slopes, 
or even steeper. In vacant property through 
which streets have not yet been cut the con- 
tractor’s operations covered about 7o ft. in 
width along the trench, the earth being piled 
up for a 23-ft. strip on one side. 

On account of the sandy nature of the mate- 
rial construction followed the trenching close- 
ly, usually within roo ft. If this had not been 
the case the locomotive crane would have been 
sent back to backfill the trench. However, 
this latter work was done at a reasonable fig- 
ure by using a team on a “go-devil,’ merely 
a flat board scraper to which was attached 75 
ft. of wire rope. 


BUILDING THE SEWER 


Purington vitrified paving blocks, No. 2 
stock, were laid up in cement mortar, leaving 
Y-in. line joints in the inner ring and %-in. 
joints in the outer ring. The invert and sides 
for 14 ft. high were surfaced with cement 
mortar rubbed until no projections exceeding 
Ye in. were left. A 1:2 mortar was plastered 
over the upper half of the outer ring to pre- 
vent infiltration of ground water. 

River sand, about the grade of torpedo 
sand, was screened on the job just before the 
mortar was mixed. As shown in one of the 
photographs, a mortar board was laid across 
the invert half of the sewer and the mixed 
material chuted to it from the bank. 

The invert was laid to line and grade ob- 
tained by lines from a template set up over a 
grade stake in the bottom of the trench. 

The single center, 14 ft. long, for the arch 
comprised seven ribs covered with 2 x 4-in. 
lagging. The diameter across the horizontal 
center line was made 1 in. less than the fin- 
ished sewer diameter, and the lagging did not 
extend downward at the side to within 3 in. of 
the center, thus giving ample chance to drop 
the form when ready to move ahead, a mini- 


Mounted Center Used for the Crown of Brick Sewer at Cedar Rapids 
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mum period of one hour always elapsing be- 
fore removing. 

Framed to the cross-piece of the second rib 
were two vertical 2 x Io-in, planks, in the 
lower end of which a wheel from a wheelbar- 
row was fitted. There were two wheels in 
front and one in the rear. They rested on 
blocking over a track of 2 x Io-in. planks sup- 
ported by 4 x 6-in. cross-ties chamfered to fit 
the sewer invert. 

In moving, wedge blocks under the three 
wheels were removed and the form rolled for- 
ward. Near the end of the completed arch a 
wedge block with a long taper was placed on 
the track for the single rear wheel to ascend 
until the form was tight against the existing 
crown. The front wheels were then blocked up 
ta bring the top of the form to line and grade. 

Twenty-five men and three teams averaged 
35 to 40 ft. of completed sewer. They were 
apportioned as follows: Four bricklayers and 
eight helpers, including one foreman mason, 
two trench trimmers, two on locomotive hoist, 
one moving track, two backfilling with one 
team, one man unloading brick, one in car, one 
man and team hauling brick, one man and 
team hauling sand, coal ~1id general teaming, 
one night watchman and a water boy. The 
contractor received $8.95 and $7.25 per lineal 
foot for the 6 and 5-ft. sewers respectively. 
Nine manholes cost the city $21 each. 

The work was carried out under the direc- 
tion of Mr. T. F. McCauley, city engineer, by 
Mr. R. C. De La Hunt, the contractor. 


Flood-Predicting System for the 
Miami Valley 


The Washington officials of the Weather 
Bureau have granted the request of the local 
forecaster at Dayton, Ohio, for a number of 
new rainfall and river-gaging stations in the 
Miami River drainage basin. With the in- 
auguration of the new stations Dayton will 
be assured the earliest possible warning of 
a sudden rise or a flood stage in the Miami 
River. 

Heretofore all reports from the Miami basin 
have reached Dayton through the Columbus 
office of the Weather Bureau. To give Day- 
ton the best and quickest service possible all 
observers will, after the commencement of 
the new up-river stations, report direct to the 
local forecaster. The Morgan Engineering 
Company, in connection with its efforts to pro- 
vide temporary protection for Dayton until 
the flood-prevention work can be completed, 
has investigated the service rendered by flood- 
warning systems that have long been in use 
in the older countries of Europe. There is a 
regularly constituted branch of the French 
administrative service for the systematic fore- 
telling of high water and floods at Paris and 
other points along the Seine. In 1883 a simi- 
lar service was begun in Germany on the 
Rhine. Austria now has a system in ‘opera- 
tion on the Danube. Italy and Switzerland 
have efficient flood-warning services. A simi- 
lar plan was inaugurated a few years ago on 
the Brisbane River in Queensland, Australia. 

The U. S. Weather Bureau now maintains 
a river-gaging and rainfall service for the 
prediction of flood stages on all the larger and 
some of the smaller rivers in this country. 
Floods on the lower Mississippi River are 
predicted. with great accuracy, and sometimes 
four weeks in advance, merely by compre- 
hensive knowledge of conditions of rainfall 
and runoff at its headwaters. It is estimated 
that hundreds of millions of dollars in dam- 
ages have been avoided by this service. 


Concrete Specifications for Bridge 
Substructure 


Typical specifications for the fabrication and 
erection of steel highway bridges were issued 
recently by the U. S. Office of Public Roads. 
The requirements for steel superstructures 
were published in the Engineering Record of 
Aug. 30, page 230. An abstract of the speci- 
fications for concrete masonry is here pre- 
sented, omitting only a few universal require- 
ments and obvious or unimportant clauses. 

Cement.—The cement shall be of some 
standard brand of Portland cement satisfac- 
tory to the engineer in charge. No cement 
shall be used which, when tested, fails to 
conform to the United States Government 


specifications for Portland cement as contained’ 


in Circular 33 of the Bureau of Standards. 

Sand.—tThe sand shall consist of dry, clean 
quartz grains and shall not contain more than 
5 per cent of clay, loam, or other foreign 
materials. The grains shall be well graded 
and of such size that all will pass a %-in. 
mesh screen and not more than 20 per cent 
will pass a No. 50 sieve. 

Coarse Aggregate—The coarse aggregate 
may consist of either broken stone or gravel. 

Classes A, B and C.—Unless otherwise 
especially provided, there shall be three classes 
of concrete, known as Class A, Class B, and 
Class C. 

Class A concrete shall consist by volume of 
I part of cement, 2 parts of sand, 4 parts of 
coarse aggregate, and water. All of the 
coarse aggregate shall be retained on a \%4-in. 
mesh screen and shall pass a I-in. mesh 
screen. Not more than 75 per cent shall be 
retained on a %-in. mesh screen, and not 
more than 75 per cent shall pass such a screen. 

Class B concrete shall consist by volume 
of I part of cement, 2% parts of sand, 5 
parts of coarse aggregate, and water. All of 
the coarse aggregate shall be retained on a 
Y-in. mesh screen and shall pass a 1¥%-in. 
mesh screen. Not more than 75 per cent shall 
be retained on a 34-in mesh screen, and not 
more than 75 per cent shall pass such a screen. 

Class C concrete shall consist by volume of 
I part of cement, 3 parts of sand, 6 parts of 
coarse aggregate, and water. All of the coarse 
aggregate shall be retained on a %4-in. mesh 
screen and shall pass a 2%-in mesh screen. 
Not more than 75 per cent shall be retained on 
a 1%4-in mesh screen, and not more than 75 
per cent shall pass such a screen. 

Mixing.—The cement and sand shall first be 
thoroughly mixed dry, in the proportions speci- 
fied, on a proper mixing platform. Sufficiently 
clean water shall then be admixed to produce 
a pasty mortar. To the mortar thus prepared 
shall be added the proper proportion of coarse 
aggregate, previously drenched with water, and 
the whole shall be mixed until every particle 
of the coarse aggregate is thoroughly coated 
with the mortar. Instead of the above-de- 
scribed method a mechanical mixer satisfactory 
to the engineer may be employed. 

Size of Batch—Concrete shall be mixed in 
batches of such size that the entire batch may 
be placed in forms by the force employed with- 
in forty-five minutes from the time that the 
first water is applied. No concrete is to be 
prepared from mortar which has taken an in- 
itial set and would require retempering. 

Placing.—All concrete shall be carefully de- 
posited in place and never allowed to fall from 
a height greater than 5 ft. Concrete shall 
never be deposited in running water, nor in 
still water, except under direction of an en- 
gineer skilled and experienced in that special 
work, 


As fast as concrete is put into place it shall 
be thoroughly tamped in layers not more than 
6 in. thick, and the portion next to the forms 
shall be troweled by using a spade, or by other 
means, to bring the mortar into thorough con- 
tact with the forms. 

Concrete shall not be deposited when the 
temperature of any of the materials composing 
it is below 35 deg. Fahr., and if during the 
progress of the work freezing temperature 
threatens or is predicted by the United States 
Weather Bureau, proper precautions shall be 
taken to protect from freezing all concrete laid 
within the four preceding days. 

Forms.—Forms shall be so constructed as to 
continue rigidly in place during and after de- 
positing and tamping the concrete. If during 
the placing of the concrete the forms show 
signs of bulging or sagging at any point, that 
portion of the concrete causing the distortion 
shall be immediately removed and the forms 
properly supported before continuing the work. 

All forms shall be left in place not less than 
thirty-six hours and all supporting forms not 
less than ten days after the concrete has been 
deposited. These periods may be increased at 
the discretion of the engineer in charge. 

Joints—When the work of laying concrete 
is to be interrupted for a period greater than 
one hour and there are no reinforcing rods 
projecting, provision for a joint shall be made 
in the following manner: Square 8 x 8-in. 
timbers, or some other suitable size approved 
by the engineer, shall be bedded in the con- 
crete throughout the length of the course for 
one-half their thickness and allowed to remain 
until the concrete has taken its initial 
When the work of laying concrete is resumed, 
the timbers shall be removed and the surface 
thoroughly wet. No joints will be permitted 
in reinforced-concrete beams, and in floorslabs 
the joints shall be vertical and parallel to the 
main reinforcing bars. 

Finish—Forms covering surfaces of the 
concrete masonry which are to be exposed 
shall be removed immediately after the expira- 
tion of the period of time necessary for such 
forms to remain in place, as fixed by the en- 
gineer, and all crevices which may appear 
shall be filled with 1:2 cement mortar. These 
surfaces shall then be finished with 1:2 cement 
mortar and a wooden float, so as to present a 
smooth, neat appearance. 

Reinforced Concrete.—All reinforced arches, 
beams, floors, parapets, guard rails, and all 
concrete masonry measuring less than 9 in. in 
thickness shall be made of Class A concrete, 
unless otherwise specified on the drawings or 
directed by the engineer in writing. 

Abutments and Wing Walls—Unless other- 
wise specified on the drawings or in writing 
by the engineer, Class B concrete shall be used 
for all abutments and wing walls the thickness 
of which is not less than 9g in. 

Footings and Cutoff Walls—Class C con- 
crete shall be used for all footings and cutoff 
walls, unless otherwise specified on the plans 
or directed in writing by the engineer. 

Steel for Reinforced Concrete—Unless 
otherwise specified on the drawings, all rein- 
forcing steel shall consist of bars which have 
been deformed in some approved manner. No 
plain bars will be permitted except as shown on 
the. drawings or directed in writing by the 
engineer. 

Unless otherwise specified on the drawings 
or in writing by the engineer, all reinforcing 
bars shall be of medium steel having an elastic 
limit of not less than 35,000 lb. per square inch, 
and shall be sufficiently malleable to withstand 
bending cold with a radius equal to twice the 
diameter or thickness of the bar through 180 
deg. without fracture. 
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Splicing Reinforcing Bars.—Unless other- 
wise specified on the drawings or in writing 
by the engineer, necessary splices in reinforc- 
ing bars shall be effected by overlapping the 
ends of the bars a distance equal to forty times 
their thickness or diameter. 

Copies of the specifications. are procurable 
from the superintendent of documents of the 
Government Printing Office, Washington, D. 
C., at 5 cents per copy. 


Book Reviews 


An index to the annual reparts of the tests 
of metals made at the Watertown Arsenal has 
been issued recently under the direction of the 
chief of ordnance, United States Army. It 
classifies by subjects all tests published from 
the years 1881 to I912 inclusive, giving the 
volume, year and page of its publication. 
(Washington, D. C., Ordnance Department. ) 


The American Society for Testing Materials 
has issued an index to the first twelve volumes 
of its “Proceedings,” from 1898 to 1912. The 
book is divided into subject and author in- 
dexes, the former being prefaced by a list of 
key words for the ready location of subjects. 
(Philadelphia, American Society for Testing 
Materials. ) 


“Theory and Test of an Overshot Water- 
wheel” is the title of Bulletin 529 issued by the 
University of Wisconsin, written by Carl Rob- 
ert Weidner, C.E., instructor in hydraulic en- 
gineering at the university. The object of the 
bulletin is to direct attention to that efficient 
type of motor, and to present the theory and 
results of some experiments performed at the 
hydraulic laboratory of the university. The 
subject, although of minor importance to the 
practising engineer on account of the limited 
application of the overshot wheel, may be of 
interest to those who have occasion to de- 
velop small powers, and perhaps to others from 
a scientific standpoint. (Madison, Wis., Uni- 
versity of Wisconsin. 40 cents.) 


Because of the part engineers have played 
in exterminating yellow fever, many may be 
interested in a pamphlet published by the De- 
partment of Agriculture from the pen of Dr. 
L. O. Howard, chief of the Bureau of Ento- 
mology, on the subject of the yellow fever 
mosquito. The bulletin gives a number of 
facts about the habits of the mosquito, how to 
recognize the fever-producing species, and 
their breeding conditions, all of which would 
be useful knowledge for engineers engaged in 
tropical countries. (Washington, D. C., De- 
partment of Agriculture. ) 


“Factory LicHrinc.” By Clarence E. Clewell. Cloth, 
6 x 9; 161 pages; 100 illustrations; 13 tables. New York, 
McGraw-Hill Book Company. $2 net. 

Mr. Clewell’s book is a compact treatise on 
artificial illumination, based almost entirely on 
existing installations in some of the modern 
factories. The book does not, however, de- 
scribe typical lighting systems, leaving the 
reader to form his own conclusions. The vari- 
ous factories which have served as objects of 
study to secure the material for this book are 
completely hidden as regards identity, but the 
conditions that were factors in the design have 
been analyzed and explained to enable the 
reader to apply them to meet his own condi- 
tions. In connection with practical results the 
theory of illumination is thoroughly discussed. 

Office, drafting-room and power-house light- 
ing is considered a part of factory lighting and 
is treated accordingly. The book is also a good 


index of the latest developments in lamps and 
their accessories. The author was for a num- 
ber of years engaged in the design and super- 
vision of the installation of lighting systems 
for several large factories and is now a mem- 
ber of the faculty of the Sheffield Scientific 
School of Yale University. 


The American Society of Civil Engineers 
has brought up to date the “Bibliography on 
Valuation of Public Utilities,’ which was pre- 
pared in May, 1912,-for the use of the special 
committee on valuation of public utilities. The 
bibliography has been published in the “Pro- 
ceedings” of the society for August, 1913, in 
the hope that it will be useful to members of 
the society. In the present juncture, when so 
much attention is being given to valuation mat- 
ters, this bibliography of 61 pages should be 


of considerable value to engineers. It is sub- 
divided as follows: General, electric light and 
power, gasworks, mining, railroads, steam 


power, street and interurban railways, tele- 
graph and telephone, waterpower and water- 
works. 


StEAM-Power-PLtant ENGINEERING. By G. IF. Gebhardt, 
Professor of Mechanical Engineering, Armour Institute of 
Technology, Chicago. Cloth, 6 x 9%; 989 pages, 605 
figures. New York, John Wiley & Sons, Inc. $4 net. 

Since the first edition of this book was pub- 
lished 165 pages have been added and consid- 
erable of the original matter has been changed. 
Some of the more notable changes are the 
addition of sections on surface combustion, 
Clayton’s work on the steam engine and the 
locomobile. The chapter on fuels and com- 
bustion has been rewritten and enlarged and 
more attention is given to oil burning. Other 
chapters have .been amplified and enlarged, 
especially the chapter on finance and econom- 
ics, where several new charts and tables have 
been added. The appearance in 1913 of the 
fourth edition of a book that first appeared in 
1908 indicates the energy of the author in 
keeping it up to date. It is by far the best 
book on the subject that we have, both for class 
and reference, and it should be in the library of 
not only engineers and students but also of 


owners of power plants. 


A_ TREATISE oN Woopen TresTLE Bripces. By Wolcott 
C. Foster. Cloth, 9 x 12; 440 pages; 76 plates. New 
York, John Wiley & Sons. $5 net. 


(Reviewed by Frank H, Constant, Professor of Structural 
Engineering, University of Minnescta.) 

This is the fourth revised and enlarged edi- 
tion of a work that has for twelve years been 
the standard treatise on wooden trestle bridges. 
This revision has been made with the same 
care and single-minded purpose of bringing the 
work down to the present time that has char- 
acterized the former ones. Much of the book 
has been rewritten and new matter has been 
added to every chapter. The author has made 
use of the work of the permanent committees 
on wooden bridges and trestles of the railway 
clubs and engineering associations, their pro- 
ceedings have been drawn upon freely, and the 
standards and rules of practice adopted by the 
different associations have been incorporated 
in their proper places. As heretofore, all im- 
portant text references are given in the page 
footnotes. 

In justifying the present revision the author 
states that while it might seem at first thought 
that the wooden trestle bridge is losing its 
importance in railway work (since it is gradu- 
ally disappearing on the main lines), its in- 
creased growth on branch lines, electric rail- 
ways, and feeders to manufacturing plants has 
more than kept pace with its abandonment on 
main lines. Moreover, the increased use of 
timber preservatives, and especially the advent 
of concrete trestles on the main lines, has 


placed trestle building upon a more permanent 
footing. To meet these new conditions two 
new chapters—one giving a short outline of 
timber preservation and one on concrete 
trestles—have been added to Part I, which 
now contains 236 pages and seventeen chapters. 

The plates in Part Il have been nearly 
doubled in number and include many examples 
of the latest practice, especially for heavy 
traffic. This part contains 156 pages, divided 
into five sections. 

A new feature of this edition is the very 
extensive bibliography of the subject and of 
related matters in trestle building and main- 
tenance. This is classified under the caption 
of Part III and includes about 33 pages. It 
covers concrete piles, piles (general and mis- 
cellaneous), pile destruction, protection and 
preservation, pile drivers, driving and cutting, 
pile formule, tests and bearing power, pile re- 
moving and pulling, timber properties, life, 
seasoning, cutting, kinds, specifications, preser- 
vation, destruction, decay, timber tests and 
strength, and trestles (general, miscellaneous 
and individual). While not exhaustive, the 
author believes the bibliography to be very 
complete in the field of engineering periodicals 
and transactions of societies and clubs, but it 
does not include books. This new feature of 
the book will prove exceedingly valuable, en- 
abling the reader to pursue special phases of 
the subject more exhaustively. 

The publishers have retained the rather 


‘bulky size of the volume, 9 x 12 in., but the 


typographical work is, as heretofore, excellent 
and inviting. 

This book, in its revised form, will continue 
to hold its own as the standard work in its 
field and should find a place in every engineer’s 
library. 


TrApE Waste WATERS, THEIR NATURE AND DISPOSAL. 
ay H. Maclean Wilson, M.A., B.Sc., and H. T. Calvert, 
M.Sc., PhD., F. I. C. Cloth, 6% x 9%; 340 pages; 74 
illustrations. Philadelphia, i; ompany; 

Os 


B. Lippincott 
London, Charles Griffin & $ 


ompany, Ltd. 

The authors of this text book are respec- 
tively chief inspector and chief chemical assist- 
ant of the West Riding of Yorkshire Rivers 
Board, and the book itself is a collection in 
concise form of material which they have 
gathered during many years’ experience, and is 
written with reference to the needs of not only 
the makers of wastes but of municipal and 
other authorities and their officials. 

Chapter I is a short and well-written history 
of the use of rivers as sewers and the legal 
and governmental aspects of river cleaning. 
Then follow nine chapters describing the wastes 
of the coal trade, gas manufacture, grain wash- 
ing, malting, brewing, distilling, the leather, 
paper and textile trades and miscellaneous 
trades, such as metalworking, soapmaking, the 
animal industries, mining, etc. Each chapter 
is well illustrated, both by figures and 
numerous analyses, and at the end of each 
chapter is a bibliography, which does not omit 
the literature from foreign sources. 

In the chapters devoted to special trades the 
authors have not confined their attention to 
the bare waste-disposal features of the proc- 
esses involved, but have in addition written 
a very good elementary description of the 
processes themselves. The book contains 
many typical results of analyses; these are in- 
telligently expressed and make the book more 
valuable to non-British readers. 

One chapter is devoted to pumps, screens, 
meters, tanks, filters, presses, evaporators, in- 
cinerators and other devices used. This chap- 
ter is descriptive, but does not enter deeply 
into the essential features of the design of 
some important parts of a waste-disposal plant, 
The British methods of controlling the dis- 
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charge of trade-waste waters into public 
sewers are described, with the citation of many 
laws and regulations; also, the legal satus of 
the manufacturer who uses the sewers to carry 
his refuse is defined. A brief description of 
chemical and bacteriological analytical meth- 
ods, a description of the subject of limits of 
impurity, and a good index conclude the book. 

Most of the data seems authentic, and while 
the reviewer hoped to find a rather fuller dis- 
cussion of the disposal of the wastes of certain 
industries which are more prominent outside 
than inside the West Riding district, the book 
shows the careful, first-hand work of the 
authors. Especially good are the chapters on 
paper and textile trade wastes. The treatise is 
more devoted to the methods of treating waste 
waters than to the design of the apparatus, 
and some engineering details, whose im- 
portance often makes or spoils the success of 
the processes, are not as fully discussed as a 
designer or operator of waste-disposal plants 
could wish. 

Many recently discovered methods and 
processes are described and the illustrations 
are clear and comprehensible, although lacking 
a little in detail. 

For students of waste-disposal processes, 
officials and others who have to do with river 
cleaning and sewage-disposal prob'ems the 
book can be highly recommended. It is written 
clearly and what it lacks in detail is made up 
by its breadth of view and its continual sug- 
gestiveness, which make it valuable to the ex- 
perienced designing engineer or operator. 


Concrete Roaps anp Pavements. By E. S. Hanson, 
Editor of the “Cement Era.” Cloth, 434 x 71%4; 227 pages; 
illustrated. Chicago, The Cement Era Publishing Com- 
pany. 

Mr. Hanson’s book brings under one cover 
a great deal of material that has been pub- 
lished in technical journals on the subject of 
concrete roads. It evidently makes no pre- 
tense at original thought or study along this 
line but quotes copiously from addresses given 
by city, county and State engineers before tech- 
nical societies. It devotes considerable space 
to unit costs and gives in a series of appen- 
dices a number of specifications for concrete, 
granitoid and patented pavements. 


Letters to the Editor 


Engineer’s Change of Location and 
‘Its Effect 


Dear Sir: Your editorial note of the issue 
of Aug. 9 headed “Latin and Greek for the 
Engineer” is strikingly personal, for indeed 
from every quarter we hear the criticism of 
the backwardness of the engineer in civic 
and public affairs. But I believe that neither 
the classic nor the practical education is the 
most important factor in this truly grievous 
fault of the engineer. True, we see the doc- 
tors appointed road overseers and the lawyers 
put on the board of the county commissioners, 
while the engineer says nothing but remains 
a qualified voter of the same county. Is this 
not due in most cases to the constant possi- 
bility of the change in location of our fellow- 
eraftsmen ? 

The question comes up, “If I come out 
openly for such and such system, am I going 
to be located at this place long enough to de- 
fend my position on that subject and make 
my influence felt, or is it that I am needed to 
direct a work of more importance in an ad- 
joining county or State and by the powers 
‘that be am required to change location, if not 
permanently, at least long enough to lose in- 


terest in the project or till the crisis shall have 
passed P” 
Do you not think that these conditions will 
hit a remarkably great number of engineers? 
jon.) LOL, 
Junior U. S. Engineer, Inland Waterway. 
Maple, N. C. 


Fire Damage to New Harriman 
Bridge 


Dear Sir: I wish to make a correction to 
my recent letter regarding the fire damage to 
the new Harriman bridge, on page 224 of your 
issue of Aug. 23. The opening in the floor 
mentioned was probably made by the firemen. 
The local damage to the tower leg was caused 
by the burning of a gateman’s house, regard- 
ing which I was not informed at the time of 
my first visit to the bridge. 

Portland, Ore. Joun W. CuNNINGHAM. 


Forfeiture of Certified Check 


Dear Sir: Will you please advise us if you 
know of any case where a contractor on public 
work forfeited his certified check, abandoned 
the contract, subsequently bid upon other pub- 
lic work to the same public body and had his 
bid rejected because of his having abandoned 
or refused to sign the previous contract. If 
you have any such information, kindly give the 
legal reason for the second bid being rejected. 

Epwarp L. BAbEr, 
By M. B. Markland, Manager. 

Atlantic City, N. J. 

[Possibly some of the readers of the En- 
gineering Record can cite a case in point.— 
EDITor. | 


A Mexican Labor Experience 


Dear Sir: Several years ago I was em- 
ployed as city engineer to supervise the instal- 
lation of a waterworks system in a small 
Southwestern town in the United States. 
Frost seldom visited the section and it was 
never cold enough to freeze water in pipes, 
so in out-of-the-way places we were permitted 
to run the pipe line along the surface of the 
ground, simply blocking the pipes up wher- 
ever necessary to maintain alignment and 
proper bearing. 

We had the pipes strung along the top of 
the ground approximately in place, as is usu- 
ally done where pipe lines are laid to facili- 
tate the work. We employed Mexicans to do 
the heavy work, and I had taught a gang of 
them how to shift the pipes into place and lead 
the joints properly. I was congratulating my- 
self on the high class of skilled labor I had 
succeeded in developing out of such rough 
material. 

One afternoon I was suddenly called to the 
pumping plant about three-quarters of a mile 
away, which was then under construction, and, 
in my confidence, I told the pipe gang to “go 
right ahead.” The spokesman, glad to see me 
go no doubt, smiled a “Si Sefior” at me as 
Inlett: 

I had been at the plant site for about an 
hour helping the erectors with the steam pump 
which they were placing on its foundation 
when, to my surprise, one of the pipe gang 
came in looking worried. I scented trouble. 
From what he said I gathered “Pipe no 
bueno.” So I hurried back with him. We 
found the rest of the gang comfortably seated 
on the ground, smoking cigarettes. Each 
wore a look that I took to be serious and con- 
scientious. ‘“What’s the matter?” I asked. 
Each “Mex” pointed mutely at the same spot. 


I didn’t dare laugh because I wanted to re- 
tain the good feeling that existed, but I believe 
I did smile. They had two bell ends butted up 
against each other just as the pipes had been 
accidentally thrown from the wagon in string- 
ing them out, and as they didn’t know how to 
make that kind of a joint they were helpless. 

New York City. N. G. NEar. 


Stresses in Circular Tubes 


Dear Sir: The writer was very much inter- 
ested in the article in your issue of June 14, 
1913, on “Stress Analysis of Circular Tubes,” 
by Mr. Bjorgulf Haukelid, and in your issue 
of Aug. 30, 1913, mention is made by Mr. C. 
W. Filkins of mathematical analyses by Pro- 
fessor Benjamin, William H. Searles, Edwin 
J. Fort and Prof. I. P. Church. 

Perhaps it may be of interest to some of 
your readers to add that the analysis of the 
stresses in a closed circular ring under a ver- 
tical concentrated load at the top is given on 
page 220 of the “Lehrbuch der Ingenieur- 
Mechanik,” by A. Ritter. The writer’s copy 
of Dr. Ritter’s treatise shows that it was pub- 
lished in 1885 by Baumgartner’s Buchhand- 
lung, Leipzig. Further, another analysis may 
be found on page 341 of “Elasticitat und Fes- 
tigkeit,’ by C. Bach, published in 1894 by 
Julius Springer, Berlin. 

The writer fully appreciates the amount of 
time which Mr. Haukelid must have devoted 
to the working out of the formule and results 
presented in his article in your issue of June 
14, 1913, and engineers interested in this prob- 
lem should welcome Mr. Haukelid’s contribu- 
tion. 

The writer first became interested in the sub- 
ject of stresses in a closed circular ring while 
connected with the construction of the water- 
filtration plant in Albany, N. Y., in 1897. What 
brought the matter especially to his attention 
was his desire to know what stresses and def- 
ormations would occur in a 48-in. riveted steel 
pipe under various conditions of loading. 
With the start obtained from Ritter’s analysis 
of a closed ring under a single concentrated 
load, the writer worked up, during the winter 
of 1897, a number of formule designed to give 
the stresses in water pipes under different con- 
ditions of both loading and support; in fact, 
he even started to write a paper giving the re- 
sults of his work and still has in his possession 
a typewritten manuscript of twenty-seven 
pages prepared at that time. Unfortunately, 
he has never seemed to find the opportunity 
since to complete the work then started. 

The question of stresses in closed circular 
rings is one in which every waterworks engi- 
neer should be interested. Water pipes have 
generally been designed to withstand simply 
the internal pressure, but it is becoming recog- 
nized more and more every day that considera- 
tion must be given to the external loads, as 
well as the internal pressures, and that the 
stresses due to these loads must be taken into 
account, especially in pipes of large diameter. 

An excellent opportunity is afforded for some 
one who has the time and inclination to work 
up a full series of formule which. would be 
applicable to the design of water pipes under 
the various conditions of loading most likely to 
be met with in practice. Those interested in 
this subject will profit by reading Bulletin 
31, February, 1913, of the Iowa State College 
of Agriculture and Mechanical Arts on “The 
Theory of Loads on Pipes in Ditches and Tests 
of Cenient and Clay Drain Tile and Sewer 
Pipe,” by A. Marston and A. O. Anderson. 

Joun H. Grecory, 


New York City. Consulting Engineer. 
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Discretionary Clauses in Contracts 


Dear Sir: In the issue of the Engineering 
Record, of Aug. 9, page 166, a letter appears 
from Mr. Guy H. Chase, of Fitchburg, Mass., 
a civil engineer, criticising the tendency of 
contracts to give a large measure of discretion 
to the engineer. This is commented on by an 
editorial on page 142, defending such discre- 
tionary provisions. My own experience as at- 
torney for contractors has caused me to see 
the disadvantages both to owners and contract- 
ors in these provisions and to reach the con- 
clusion that one of the most important prob- 
lems in the legal side of engineering contracts 
is the adoption of a new form of contract 
which will place the parties upon a complete 
equality as to their legal rights. They violate 
the fundamental principles of law and justice. 

The first legal essential of any contract is the 
meeting of the minds of the parties. This 
necessarily implies that two parties agree that 
a defined thing shall be done for a defined com- 
pensation. Just so far as the thing can be done 
and the compensation for it can be made cer- 
tain an ideal contract is more closely ap- 
proached. Where the thing to be done by one 
of the parties in consideration of a defined 
compensation is left largely to the discretion 
of the employee of one of these parties the 
contract deals with uncertainties and there is 
no meeting of the minds. 

It has been well said by a distinguished 
judge in regard to one of these provisions: 

“Tt in effect binds one party to abide as to 
every matter of fact, and as to every question 
of legal right, by the decision of the other 
party. Lord Coke said centuries ago that it 
}hecomes no man to be both judge and party in 
the same case.” 

Reported cases in the books can be readily 
found which illustrate the hardships to the con- 
{ractors of depending upon the exercise of the 
discretion of the architect, engineer or other 
employee of the owner. 

The Supreme Court of the United States had 
before it in 1879 a suit brought by a transpor- 
tation contractor named Kihlberg for carrying 
Government stores in the Far West. Payment 
was to be made “in all cases according to the 
distance from the place of departure to that of 
delivery, the distance to be ascertained and 
fixed by the chief quartermaster of the district 
of New Mexico.” There was no appeal from 
his decision, but the parties took it for granted 
that he would fairly and reasonably decide a 
mathematical question of no very great uncer- 
tainty. The contractor was dissatisfied with 
the distances fixed by the chief quartermaster 
and brought suit in the Court of Claims to be 
paid the rate fixed by the contract “according 
to the distance from the place of departure to 
that of delivery.” The Court of Claims, upon 
full consideration of all the evidence, found 
that the chief quartermaster had fixed certain 
of the distances a number of miles shorter than 
the air line between the points. But the court 
declared as a matter of law that the contract 
made the findings of the chief quartermaster 
conclusive upon the parties and therefore re- 
fused to authorize payment to the contractor 
for what he had actually carried according to 
the actual distances, although he apparently 
solved all doubts in favor of the Government. 
The contractor appealed on this point of law 
to the Supreme Court of the United States, 
where the findings of fact of the lower court 
are not reviewable. The Supreme Court said 
that there was no fraud or bad faith upon the 
part of the chief quartermaster and that he had 
exercised the authority with an honest purpose 
to carry out the real intention of the parties 
and held that his mistaken decision was final 


and could not be corrected. Thus the wrong 
originally done to the contractor by the chief 
quartermaster was perpetuated by the judg- 
ment of the highest court of the country. This 
illustrates very strikingly the danger to the 
contractor of vesting discretionary and uncon- 
trolled power in an officer or employee of the 
owner. (Kihlberg v. United States, 97 U. S. 
398. ) 

In the year 1900 a suit came before the Su- 
preme Court of the United States between a 
contractor for improving the Ohio River at 
Louisville, Ky., and the United States. This 
contract provided that for any delay caused by 
“freshets, ice, or other force or violence of the 
elements, such additional time may be allowed 
as in the judgment of the engineer in charge 
shall be just and reasonable.” An application 
was presented to the engineer officer for an ex- 
tension of time and he refused to grant it be- 
cause he said the contractors had in previous 
seasons failed to complete the work within the 
times agreed upon. The Court of Claims 
found as facts that the contractors had been 
delayed by violence of the elements for a longer 
time than had been allowed by the engineer 
officer and that the engineer had refused to 
exercise his judgment on the last application. 
They gave relief to the contractors upon the 
theory that they were entitled to the extension 
which the engineer officer had refused to make. 

The Supreme Court said that it is competent 
for parties to make the decision of an engineer 
final and conclusive and said that rule was ap- 
plicable in this case. Without disputing the 
facts found by the Court of Claims, the Su- 
preme Court declared the contractors without 
any legal redress. 

Here again the injustice done to the con- 

tractor and ascertained by the findings of a ju- 
dicial tribunal was perpetuated by a decision 
of the highest court in the land. This presents 
another instance when the contract should have 
provided some method by which the contractor 
might have been relieved from the arbitrary 
and uncontrolled discretion of the engineer 
officer. (United States v. Gleason, 175 U. S., 
588. ) 
_ In Sweeney v. United States, 109 U. S. 618, 
the contractor had agreed to build a brick wall, 
this to be inspected by an officer of the U. S. 
Army and to be received and become the prop- 
erty of the United States when that officer 
should certify that it is in all respects as con- 
tracted for. The wall was constructed and 
condemned and, without notice to the claimant, 
was taken down and reconstructed. 

The contractor offered to prove that the wall 
was completed by him in compliance with the 
requirements of the contract. The Court of 
Claims refused to admit any evidence on that 
subject at all, holding that the inspection by the 
officer of the United States was the one test 
of the compliance of the wall with the con- 
tract. The Supreme Court sustained this de- 
cision on appeal. 

These cases show that the courts uniformly 
uphold the clauses giving discretion to the en- 
gineer employed by the owner and illustrate 
the grave danger that every contractor runs in 
entering into such contracts. 

The effect of such clauses, when carried to 
an extreme, is well stated by Chief Justice 
Nott, of the Court of Claims, now retired, who 
is the only living judicial appointee of Presi- 
dent Lincoln, in these memorable words: 

“Tf the full intent and effect be given to this 
provision which the defendants now ascribe to 
it, the contractors might as well have written 
an agreement on half of a sheet of paper, bind- 
ing themselves to perform whatever work and 
furnish whatever material the chief of the 
bureau might require, and accept therefor 


whatever remuneration the Secretary of the 
Treasury might be pleased to give them.” 
(Barlow v. United States, 544.) 

It may be added that the Supreme Court 
gave to this contract the very intent and effect 
above stated. (United States v. Barlow, 184 
United States 123.) 

The hardships of the unnecessary multipli- 
cation of discretionary clauses was recognized 
by the American Institute of Architects in its 
circular of advice of December, 1909, where it 
says that the architect should never “attempt 
to shirk responsibility by indefinite clauses in 
the contract or specifications.” 

Competent engineers who have studied the 
subject with care state that proper foresight 
will greatly reduce, and almost entirely elim- 
inate, the use of these clauses. In many cases 
they are inserted because no sufficient prelim- 
inary investigation has been made to remove 
uncertainties—the owner or engineer who 
draws the specifications preferring to com- 
mit the contractor to an indefinite obliga- 
tion ‘rather than to make a sufficient ex- 
amination in advance to decide what work 
must be done. A’ prominent officer of the 
United States once said to the writer that 
he preferred to have these discretionary 
clauses because in that way he held the con- 
tractor in his power. When asked how the 
contractor should be sure of justice, he replied 
that he was always careful to deal fairly with 
contractors. It is a rather significant fact that 
this particular officer had a reputation among 
contractors as dealing with them with the ut- 
most stringency when once he had them in his 
power. 

In a paper read by Major Cassius E. Gillette, 
of Philadelphia, formerly of the Engineer 
Corps of the U. S. Army, printed in the 
“Journal” of the American Society of En- 
gineering Contractors, February, 1912, he says. 

“No bid should be called for where the award 
of the contract or the details of its execution 
are to depend upon the discretion of any 
official or his personal satisfaction or dissatis- 
faction. All such discretion and other emo- 
tions should be exercised in advance of the 
opening of bids, or exactly how they will be 
applied should be specified in detail in advance 
of such opening.” 

The interest of the owner are not ultimately 
served by the use of such discretionary clauses. 
Every risk which the contractor runs makes 
his bid uncertain and consequently requires the 
addition of a percentage for the uncertainty. 
If specifications are so drawn that the con- 
tractor knows exactly what he is to bid upon, 
he can figure closely. If discretion is lodged 
so generously in the engineer that the con- 
tractor does not know what work he may be 
called upon to do, he bids higher. The Court 
of Claims well declared on one occasion: 

“A policy which precludes legal redress will 
drive every prudent and responsible contractor 
out of the field of competition.” 

The conclusion seems inevitable that it is of 
equal benefit to owners and to contractors that 
the discretionary clauses should be limited to 
the minimum and that where they occur they 
should not vest an arbitrary and uncontrolled 
diseretion in the employee of the owner, but 
that his judgment should be subject to revision 
by a fair and impartial tribunal. 

WitiiAM B. KING, 

Washington, D.C. Bar of Court of Claims. 

ANTHRACITE CoAL SHIPMENTs in the United 
States may exceed 70,000,000 tons during 
1913 if the gain over the corresponding ship- 
ments .for IgII persists. During the first 
seven months of 1913 shipments amounted to. 
40,000,000 tons. 


